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THE OUTLOOK FOR 1879. 
a 

From all directions the reports indicate a much 
better feeling in all business circles than has ex- 
isted for several years. The economies which 
have been forced upon every one, the steady in- 
crease of our exports accompanied by a continued 
small amount of imports, the resumption of spe- 
cie payments by the government, at the time fix- 
ed by the law of the land, which favorable cireum- 
stances happened to make coincident with the in- 
flexible laws of supply and demand, so that no- 
thing was forced ; all these must tend to make 
this improvement real and permanent. At the 
close of the second week in the new year, the 
New York Express, in its financial article, thus 
speaks of the situation : 

‘«The events of the week in financial circles 
were very important, especially as indicating the 
marked progress made in the revival of confidence 
and in the preparations for business in the future 
growing out of the success of resumption of spe- 
cie payments generally. A new life seems to have 
been infused into financial and commercial af- 
fairs ; capital is no longer timid ; the depression 
which, since 1873, has stalked throughout the 
land, has at last disappeared, and in its place we 
have cheerfulness and an increased disposition to 
enter into new business operations ; real estate, 
which has been at such alow ebb for years, is 
looking up, and has assumed a new value ; cap- 
italists no longer hoard their money, but invest 
it in securities, in real estate, or in legitimate 
business ; new and enlarged foreign markets -are 
being constantly found for our domestic mavu- 
factures ; our exports exceed our imports by 
$267,000,000 a year, and from all appearances 
this improved condition of our foreign trade will 
be even more marked in tne future; our railways 
are kept actively employed by the great internal 
commerce of the country, which is growing every 
year; immigration is on the increase, and the 
area of land under cultivation next spring and 
summer will be larger than ever before, and, in 
fact, everywhere the indications of returning 
prosperity are sc plain that he who runs may 
read. The feature of the market was the im- 
mense subscriptions to the four per cent, loan. 
In railroad mortgages the transactions were larger 
than for any previous week for months past, ag- 
gregating $7,000,000. Nearly the entire list ad- 
vanced under the enormous investment inquiry, 
the improvement ranging from 1 to 7 per cent.”’ 


We are happy to inform our readers that the 
prices obtained for gas stocks in this market, 
when sold at auction, are much better, the ad- 
vance being equal to about 10 per cent. already. 
In spite of the great clamor about electric light, 
we see no reason why the ‘‘send out” for 1879 
should not exceéd that of any one of several years 
past by a very handsome percentage, 





| the profession are already becoming apparent in 
the development of new methods of using gas for 
mechanical and domestic purposes, and in the 
production of better burners, : I 

week 50 of Suge’s new double r 
arrived for use in the new C; 
These burners give a light of o1 

3 feet of gas. This isa new 
right direction. 

The Chartered Company, in London, have ap- 
plied to the Metropolitan Board of Works for per- 
mission to show what “gas can do side by side 
with electric light at the Westminster Bridge ; 
and, evidently, the company does not in the least 
fear the result even though the Thames Em- 
bankment, the Holborn Viaduct and the Billings- 
gate Market are enveloped in the moonlight bril- 
liancy of the ‘light of the future.” 

The Chartered Company express ‘the desire 
of the Company to offer the Board every facility 
so far as lies within their means, in connection 
with the experiment now being made with the 
electric light, and stating that they are anxious 
for the opportunity of displaying the comparative 
powers of illuminating by gas, and requesting 
permission to make such temporary alterations in, 
or additions to, the public lamps at the ‘ refuge ’ 
at the Middlesex end of Westminster Bridge as 
may be desirable.” 

From the Cologne Gazette, of Dee. 27, 1878 

o . ; ? 
we extract the following : 

‘Tn a large restaurant in this city trials have 
been made with the electric light which had to 
be abandoned, because the light, which was 
placed at several points in the large room, did not 
sufficiently illuminate all parts of the room. The 
guests complained of their eyes being affected, 
and some of them complained of ill effects in the 
head. One good result from this unsuccessful 
experiment with the electric light was that, in an- 
other place near by, the writer saw a large gas 
burner, equal to five ordinary ones, which gave a 
much more beautiful and brilliant light than five 
ordinary ones burning alongside of it. This new 
burner was an argand, with an umbrella-shaped 
shade, instead of the common globe. This new 
arrangement was the result of efforts made by the 
city gas company to improve the illumination by 
gas. This will be of interest to your readers be- 
cause there are speculators who, availing them- 
selves of the electric light excitement, are endea- 
voring to depress the price of gas investments, 
Dr. Siemens, the distinguished electrician, upon 
the introduction of the electric light at the Par- 
liament buildings, stated that the panic in gas 
stocks was without any foundation, because, with 
the introduction of electric lighting, the consump- 
tion of gas will not be diminished but increased,” 
From all this, and many similar expressions, 
we conclude that the outlook for 1879 ig exceed« 





The benefits from the electric light agitation to 


ingly favorable, 
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CHARLES F. DIETERICH’S NEW METHOD OF HEATING | 
BENCHES. 





A Paper READ BEFORE THE Socrety or Gas-Licutine, Dec. 127TH, 1878, 


py G. Warren Dresser, C. E. 


About the middle of the month of December I visited Baltimore for the 
purpose of examining the system of heating benches devised and put into 
practical operation, by Mr. Chas. F. Dieterich, the Engineer of the Peoples | 
Gas-Light Company, of Baltimore, Maryland. 

One entire range of twenty benches has been adapied to the use of the | 
new furnaces, and of these as many as were required for the entire daily 
make of the works were in action, so that the working was a practical retort | 
house working for the whole make, and not an experimental bench. 

The principle upon which the furnaces are constructed is to secure the 
combustion of the carbonic oxide gases from the coke, by means of heated 
air introduced at the point where the gases enter the oven. To effect this 
the furnace is built outside, and just in front of the bench, and below the 
level of the retort house floor. It is very simple in form, being on the in- 
side 14” wide, 5’ deep, and 2’ 6” long. The inner lining is of fire-brick, 12 
inches thick. Outside of this is an air space, all around, 6 inches wide, and 
outside of this a 12 inch brick wall. In the air space galvanized iron pipes 
of rectangular cross section, about 4” x 6”, are introduced on each side of 
the furnace leading from the bottom of the air space, where they take in the 
outer air by means of stoppers, and pass back and forth in a zig-zag man- 
ner, towards the top and back of the furnace, into a small chamber on each 
side whence the air (having become heated) passes into the throat of the 
furnace flue in finely-divided streams by means of nostrils or openings. 
This point is very nearly the same, in relative position, as the common fur- 
uace occupies in the ordinary setting. The top of the furnace is covered 
by tiles of fire-brick, set in an iron frame, and this in turn by an iron cover 
standing a few inches above it, with a rim projecting downwards into a sand 
seal. When these covers are on, the top of the furnace is practically air- 
tight. 

At the bottom of the furnace, grate-bars similar to the ordinary ones ex- 
tend the whole length of the furnace, and beneath them is an ordinary ash- 
pan. The grate bars are supplied with two sets of bearing bars, one at the 
level of the bottom of an ordinary furnace door, and another about six or 
eight inches above ; this is for convenience in clinkering, which is done by 
withdrawing a portion of the bars from the lower or permanent rest, and 
driving these through the fire above the upper ones—this holds the body 
of coke in place in the furnace—then the remainder of the lower bars are 
withdrawn, the clinker which has accumulated at the bottom of the fire al- 
lowed to fall into the ash-pan ; then the bars are replaced, and those above 
are drawn out and put in their place below, the fire settles down on to the 
grate, and the operation is completed—the whole requiring about three 
minutes. This operation is necessary only once in eight hours. 

When the charge in the retorts is burned off, the cover is taken off of the 
furnace, the lids of the two lower retorts are struck, and the hot coke raked 
directly from the retorts into the furnace beneath, which, upon being pro- 
perly filled, is immediately covered, and the two lower retorts are recharg- 
ed, after which the upper retorts are drawn into barrows and the coke re- 
moved to the yard as usual. The custom at the works referred to is to 
draw several of the lower sets of retorts in different benches in succession, 
and then return to draw the upper ones, 

The advantages resulting from this arrangement of furnace are several: 


1st. A more perfectly uniform heat throughout the bench than I have ever 
seen by any other method, The retorts appear to be uniformly heated up 
to the mouth pieces. The upper and lower retorts are heated alike, There 
is no flame to be seen in the bench by taking out any one of the stoppers. 
There is no flame at the chimney top on the top of the bench, excepting 
at the moment of clinkering. No cold air can possibly get into the 
bench. 

2d. The charges are a3 thoroughly burned off in three hours as they 
would be in four hours by the old method, The retorts in question were 
12” x 20” x 86”, and I saw a charge of 1250 lbs. per bench of sixes as hand- 
somely burned off in three hours as it is usual to see in running four hour 
charges, and the heats were not excessively high, judging by the color of the 
retorts and the appearance of the interior of the ovens. 

3d. The illuminating power of the gas is fully equal to that obtained by 
the old method, with the same coals, and a slightly smaller percentage of 
cannel. 

4th. 
iug as by the old system. The stokers have no fires to attend or clinker, 
which all know is by far the mostexhausting labor in the retort-house ; and, 


although they have to charge and draw oftener, the work is easier than | 


where the fires have to be attended, and the charges are less frequent. 


_ American Gas Light Journal. 


The character of the labor required of the men is not nearly so try- | 


The skill re oii for hiding ® the fires going, and keeping the heats up, 


is reduced to a minimum, as one man can attend the fires for 14 benches, 


with great ease, and from the arrangement for clinkering referred to above, 
very little practice will enable any one to manage the fires. In case uf a 
strike this is an important item. 

5th. One-third of the coke made is more than enough to keep the fur- 


naces supplied with fuel—although this would depend upon the character 


of the coal used, and the coke obtained from it. 
6th. It can be adapted to any bench without disturbing the present ar- 
| rangement of retorts. 


As evidence upon some of these points I give below figures taken from 
the daily report book for the months of October and November 1877 and 


|1878. During these months in 1877 the workings were by the old system, 
'and during the same months in 1878 the workings were by the new. 
OcroBeER. 1877 1878. 
No. Retorts in use, daily average 
EN so isn su cctuasamecs 77 59 
Coal carbonized, tons, total for 
a ee error 1203°36 1060°85 
Coal carbonized, lbs. per retort, 
a ee re 186°72 185°94 
Gas made, cu. , per retort in 
EO a Te oe 5471 6478 
Gas made, cu. ft.. , per lb. of coal 4°88 4°99 
Illuminating power, candles... . 17 17°11 
Duration of charge, hours..... 4 jmth, 4: }mth. 3 
Coke made per ton, bushels... .. 38 to 40 88 to 40 
Coke burned in furnace, bushels 
SINNER 5.5 te, 0s Sie Pan see 80 52 
eee 2-3 Fairmount. Fairmount. 


1-3 Coal Valley, 
5 p.c. Cannelton. 


2} p.c. Cannelton, 


Total gas made in month, cu.f. 13,319,200 11,856,000 
NovEMBER 1877, 1878. 

No. of Retorts in use, daily 

average for month.......... 96 63 
Coal carbonized, tons total... . 1361°76 1255-94 
Coal carbonized, lbs. per re- 

tort, each charge ears : 176°52 184°59 
Gas made, cu. ft., per re ‘tort in 

swoon a 5101 T15€ 
Gas made per lb. of coal, en. f. 4°81 4°84 
Illuminating power (city In- 

spector) candles, average... 17 175 
Duration of charge, hours... . 4 3 
Coke made per ton, bushels 38 to 40 38 to 40 
Coke burned in furnaces, bush- 

ON ET WOMOR... <cicc 2.5 78 51°48 
ce tS eee ae 2-3 Blacksburg Fairmount. 


1-3 Fairmount 2) p. c. Cannelton, 


5 p.c, Cannelton 
Total gas made in month, cu.f. 14,693,000 13,612,000 

Owing to the peculiar method of regulating the lighting of the street 
lamps in Baltimore, it is often necessary to keep more retorts fired up than 
can be used to advantage. 

It is evident that by this system, from the figures given, the same (or 
even larger) charges may be burned off in three hours than were formerly 
burned off in four ; or, in other words, the same gas made in three hours 
which by the old method required four hours. 

This is equal to increasing the capacity of the retort-house 33 per cent. ; 
for, in 24 hours, 8 x 1250=10,000 pounds of coal are carbonized per bench, 
instesd of 6 x 1250=7500 pounds. 

The wear and tear upon the bench must also be reduced, inasmuch as the 
heats are kept much more constant and uniform ; and even when retorts are 
‘‘missed,” their cracking is much less feequent. 

This furnace can be adapted to any bench without disturbing the settings 
in any respect, except by the removal of the common furnace and ash-pan. 
Certainly it appears, when viewed in operation as it is in Baltimore, work- 
ing practically throughout all the benches in use, that this no experiment ; 
and it is worthy of careful study, inasmuch as it enables the gas maker to 
turn out a larger product from his apparatus, with less and lighter labor, 
and must result in lessening the cost of making. 

The fepth to which it is necessary to go below the ordinary retort-house 
floor level is about seven feet six inches, The details of adapting it would, 
of course, have to be worked out for each cuse ; but where there are retort- 
house cellars, the easiest case would occur, as no excavations would be re- 
quired. 

The cost of the material and work necessary for putting the furnace in 
working order under a bench would vary from three hundred to five hun- 
dred dollars, 
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LECTURE UPON THE ELECTRIC LIGHT. 





| 
| 


DELIVERED Oct, 17, 1878, Berore THE AMERICAN GAs-LiGHT ASSOCIATION, | 
By Prof. HENRY MORTON, Ph.D., 


Pres. Stevens Inst., Hopoxen, N. J. 


| 
| 


{Continued from page 7. | 


The first attempt to make a magneto-electric machine of such a size as to 
be available for industrial purposes, was made in 1849, by M. Nollet, Pro- 
fessor of Physics at the Military School at Brussels. 

The original intention of those first engaged in developing this machine 
was not, however, to produce with it an electric light, but to employ it to 
decompose water in order that the hydrogen so liberated might be used as 
an agent of illumination. If we were in want of an illustration of the ex- 
travagance and irrationality of expectation which so often exhibits itself in 
enterprises entering upon pew fields, we surely need go no further than 
this. M. Nollet died before his designs were entirely carried out ; but they 
were elaborated by an intelligent workman who had assisted him in the 
construction of his machines, M. Joseph Van Malderen, who, under the 
auspices of a company composed of French and English capitalists, and 
named the ‘‘ Alliance Company,” developed the apparatus into an efficient 
generator of electric currents for the direct production of light by means of 
the electric arc. 

The apparatus, as thus constructed, was, in general principle, only an en- 
largement of the Clarke machine (already shown), and consisted of a large 
number of compound steel magnets, between the adjacent sides of which 
cores of soft iron, surrounded with coils of insulated wires, were made to 
revolve. An appropriate connection of these various coils with each other, 
and with commutators on the axis, enables the current to be taken off in a 
constant direction. When it was afterwards discovered that, for an electric 
light, the current need not be constant in direction, but was even more 
convenient when rapidly alternating, this was of course yet more easily pro- 
vided for, Fig. 18 shows one of these Alliance machines, which really 


























Fig. 18. 


needs no further description, but is rendered perfectly clear in its structure 
and operation by the cut. 

Many of these ‘‘ Alliance machines” were made and used in different 
places in France for lighting works of construction at night, such as the 
Cherbourg docks, and on some vessels as the Lafayette and the Jerome Na- 
poleon, and in some lighthouses ; and, as modified slightly in arrangement 
of parts by Mr. Holmes, in England, notably inthe South Foreland light- 
house. 

The great cost of these machines, the large amount of power required to 
run them, and the cost and trouble of keeping them in repair, however, 


” 
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| limited their use to a very narrow field, and they could hardly be said to 


have carried the subject of electric lighting beyond the range of an interest 
ing scientific experiment on a large scale. 

The next important step in the development of the mag” 
neto-electric machine consists in the application by Dr. 
Siemens of his peculiar armature to these instruments. 

This armature is shown in longitudinal section in Fig. 19, 
at E, and in cross section at F. 

The armature is in fact a rod or bar of soft iron, with deep 
grooves cut lengthwise along it, reducing its section to an H 
form, as is shownin F, Insulated wire is then wound length- 
wise in these grooves, as shown in E,. Such an armature as 
this, mounted with caps, as shown in Fig. 19, may then be 
rotated in a very narrow and dense magnetic field, and its 
wires will cut many lines of magnetic force in a short time by 
reason of their rapidity of angular movement, being close to 
the axis of rotation. 

This armature was first used in magneto-electric machines 
employed for telegraphing by Siemens, in 1857. 

The next advance, and this a very marked one, was made in 
1866, by H. Wilde, of Manchester, who, on April 13, commu- +a 
nicated to the Royal Society the reshlt of a series of experi- CU] \ 
ments with magneto-electric machines, of which Fig. 20 is a 1) 
good representative. Fig. 19. 

In this machine a number of small horse-shoe magnets are 
so arranged that a Siemens’ armature may be rotated between their poles. 

The coils on this armature have developed in them, by moving in this 
highly concentrated magnetic field, a very powerful current. This current 
is then passed through heavy coils of wire surrounding the sides of a large U 
magnet, made of massive plates of wrought iron. Between the poles of 
this rotates another Siemens’ armature of larger size, from which a current 
of immense power is obtained. 

While the electric current developed by this machine far exceeded any- 
thing which had ever been obtained before, it was only secured by a large 
expenditure of power—something between a five and a twenty-horse power 
engine being required to drive it. 

The important fact developed by Mr. Wilde in this machine was that a 
magneto-electric machine could develop a current whose magnetizing power 








Fig, 20. 


was vastly greater than that of the magnets from which it was derived. 
Thus, if the small magnets above would lift a weight of 50 pounds, the 
large electro-magnet below, when excited through their instrumentality, 
would lift 500 pounds or more. This possibility of a sort of magnetic aceu- 
mulation or growth was a demonstration of immense value to the progress 
of magnete-electric science. 

A practical difficulty which first showed itself in a conspicuous degree in 
these very powerful machines was the heating of the armature. Foucault 
had first shown, long befure, that when a conductor was rotated or moved 
in a magnetic field it became strongly heated. 

His apparatus to illustrate this is shown in Fig. 21, where a copper disc 
is rotated between the poles of a powerful magnet, and becomes very 
hot. 

Tyndall, by similarly rotating a copper tube, melted the fusible metal 
with which it had been filled. 

The heat developed in the armatures of Wilde’s large machines was so 
great as to cause serious inconvenience, and of course involved a great; Joss 
of effect or waste of power. 
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In 1867 Siemens proposed a very obvious modification of this machine of | that devised by Dr. Antonio Pacinotti, in 1860, and constructed by him for 


Wilde, by dispensing with the smaller machine and connecting the coils of | the physical and technological cabinet of the University of Pisa. 


the large one with its own armature through the commutator of the same. 





Pigs 21. 


The residual magnetism of the iron of the electro-magnet was found suffi- 
cient to start the action, which then increased by self-development. 

This, however, occasioned what was at first regarded as a serious diffi- 
culty. 

If the magnetism of the electro-magnet was thus made to depend on 
the current of the machine itself, any interruption in the flow of the same 
in the exterior circuit at once cut down or destroyed this magnetism, and 
so reduced the whole action. 

To obviate this, Ladd, of London, first made a machine with an armature 
wound with two coils of wire, one being connected with the magnet of the 
machine, and the other with the exterior circuit. 

Afterward he made a machine in the form shown in Fig. 22, where two 
armatures were used—one connected with the coils of the machine itself, 
and thus supplying what is often called the “field of force,” the other 
supplying the exterior circuit. 

Subsequent experiment has, however, shown that the arrangement is 
very far from economical in the conversion of energy, and all the machines 
now in use include the exterior circuit and the field of force in one continu- 
ous connection. 

This, of course, greatly complicates the relations, and makes the fluctua- 
tions during running greater and more numerous ; but for the sake of 





Fig. 22. 


A des- 
cription of it, however, did not appear till several years later in the June, 
|1864, nnmber of the Italian scientific periodical, ‘‘ Il Nuovo Cimento,” 
| This number, which was published during the month of March, 1865, con- 
tained an extended illustrated description of the machine. 

As a special feature of the apparatus he pointed out the peculiar form of 
the movable electro-magnet—a circular iron ring in which, contrary to the 
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Fig. 23. 


case with the armatures previously in use, the magnetic poles did not re- 
main stationary, but could be moved within the ring—that is, made to 
| assume in it successively all possible different positions. 

| ‘This movable ring of iron had the shape of a spur wheel of 16 teeth, and 
was firmly secured to the axis of the machine by means of four strips of 
brass. Small wooden wedges were placed upon the teeth of the ring, and 
the space so formed between each two of the wedges filled up regularly 
| with insulated copper wire. These spools were all wound in the same 
| direction, and the terminal end of each was soldered to the beginning of 
| the one succeeding it, so that the whole system of 16 spools virtually 
formed a single coil of wire surrounding the ring in a regular manner, and 
returning upon itself. 

Wires were soldered to the separate points of juncture and were led, 
| parallel to the axis of rotation, to an equal number of insulated pieces of 
| brass, mounted in two rows upon, and slightly projecting from, the surface 
| of a disc firmly secured to the axis, 

The iron ring, with the bobbins wound upon it in the manner already 
described? was mounted in a horizontal position between the two legs of a 
powerful upright electro-magnet, the distance of which from the 
ring could be adjusted at pleasure by means of a set screw and a slot in 
the lower connecting cross-piece. Contact rollers, / *, were made to press, 
one on each side of the axis, against the lower wooden disc carrying the 
strips of brass, so that during the rotation of the ring all of the latter were 
brought successively into contact with them. When, therefore, the terminal 
posts, / h’, are placed in connection with the poles of a galvanic battery, 


























Fig. 24. 


| 
| 
| 











e Yiciency or the economy of expendel power, it has been found essential to | the current will pass, supposing it to enter at h (+), by way of the binding 
a lopt this arrangement. post, 7, to the roller, /, and through the strip of brass on the dise against 
| which the roller may happen to press at the time, up to the two wire coils 
| of the armature whose point of juncture is in connection with this strip of 
| brass. 

The first magneto-electric machine for the prouction of an electric cur- | The current here divides, each portion passing in an opposite direction 
rent contiuuous in character and constant in direction and intensity, was | through the spools surrounding each half circumference of the ring, to 
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meet again to form one current at the left contact roller, &, from where the 
reunited current passes to the second binding post, /’. From here the cur- 
rent proceeds to the Jeg A of the electro-magnet, circulates aroun it, and, 
after acting similarly with regard to the other leg, B, passes back by way 
of the binding post h’ to the negative pole of the battery. Magnetic poles 
thus became developed in the iron ring at the points N §, the position of 
the contact rollers having been so chosen as to bring about this effect, and 
the actions of attraction and repulsion taking place between them and the 
poles of the stationary electro-magnet gave rise to the rotation of the 
ring. 

In order to turn the action of the electro-magnet upon the magnetized 


iron ring to the greatest possible account, Pacinotti provided the two poles | 
with armatures, AAA, BBB, of soft iron, which were made to surround the | 


ring very closely for over two-thirds of its circumference. Strips of brass, 
EE, FF, attached, served to give them greater security. Tn the elevation 
of the machine here given these armature have been omitted in order not 
to conceal the ring and its surrounding spools. 

The foregoing description of the ring of Pacinotti and its action has more 
especial reference to its application in an electro-magnetic machine, but 
toward the end of his article Pacinotti clearly indicates in what way, by the 
use of the same annular armature, the electro-magnetic may be converted 
into a magneto-electric machine, capable of producing, by the proper use 
in connection with it of a permanent or electro-magnet, a continuous cur- 
rent of a constant direction. 


On substituting for the electro-magnet AB a permanent magnet, and on | 


rotating the ring armature, the poles induced in the ring by the proximity 
of the magnet will always be found at the extremities of the diameter pass- 


ing, when produced, through the poles of this exterior magnet ; so that we | 
may come to consider the spools as alone partaking of the rotary motion, | 


while the two semi-circular magnets produced by the induction remain at 
rest, The current induced in any particular spool will, in the motion of 
the latter from N to §, preserve the direction it has on leaving N until it 
reaches a, 2 point midway between N and §. Here a reversal in direction 
of the current takes place, which new direction is preserved until the spool 
arrives at }, a point midway between S and N, where a reversal to its form- 
er direction of the current occurs, aud so the action continues. The cur- 


rents developed in the different spools will therefore add to each other's. 
effect, and are hence most properly collected at the points A and B, the | 


collecting brushes coming tius to act upon the commutator at right angles 
to the magnetic axis of the rotating armature. 

Pacinotti did actually obtain an uninterrupted current of constant direc- 
tion on causing the opposite poles of permanent magnets to approach the 
ring during the rotation of the latter. He also obtained the same effect by 
magnetizing the stationary electro-magnet by means of a current, though 
he deemed the former method preferabie. 

The claim of Pacinotti to priority in the invention and application in 
magneto-electric machines of the annular armature has already been fully 
established. and is daily becoming more generally recognized. 


SIEMENS-HALSKE MACHINE, 


The following description is translated from the admirable treatise en- | ‘ : aa ° : : 
| surrounding wires, must be able to pass in its rotation with all possible . 


titled ‘‘Die Magnet und Dynamo-elektrischen Maschinen,” by Dr. H. 
Schellen, just published: 
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drum through the magnetic field of the exterior magnets in the magneto- 
electric machine just described, these currents are not to be avoided, 
though they may be dimivished to some extent by constructing the arma- 
ture of coils of iron wire instead of massive iron. In such machines, how- 
ever, which are built for the purpose of producing very large quantities of 
electricity, and which for this reason are constructed in accordance with 
the dynamo-electric principle, these Foucault currents would be attended 
by a considerable increase in the temperature of the machine, in addition 
to which considerable power would be required in order to rotate the iron 


|armature, owing to its becoming so strongly polarized by the powerful 


electro-magnets developed, for which power there would be no equivalent 
return in useful effect. 

‘‘ These considerations must have determined the inventor to secure the 
iron armature inside the drum, and so prevent it from taking part in the 
motion of the latter in such dynamo-electric machines, like those to be 
used for illuminating purposes, for instance, as are intended for the pro- 
duction of large quantities of electricity. As a matter of course, this 
renders the construction and mode of arrangement of the drum much more 
complicated, and all the more so when it is considered that the long drum, 
with its surrounding coils of wire, has to be moved through the narrowest 
possible space between the pole armatures of the electro-magnets and the 
stationary inner core, 

‘* Figs. 25 and 26 represent thepconstruction, in detail, of such a dynamo- 
electric machine on the v. Hefper-Alteneck system. A horizontal section 
of the drum and a side view of the complete machine are there given. 
abcd is a thin German silver drum upon which, in the manner already de- 











| Fig. 26. 


| scribed, the wire is.wound in many circumvolutions, and in eight separate 
|coils. Each terminal face carries a short tube, which tubes form the trun- 

nions of the drum, and which lie in boxes, F; and F,, provided with oil cups. 
| An iron shaft, CC, secured by means of screws in the pillars, D, and D,, 
| passes through these tubes into the interior of the drum, where the core, 
| nmi, 88, held together by two discs bolted to each other, is fastened upon it. 
| The drum is surrounded on the outside at two opposite places for about two 
| thirds of its circumference, and over its entire length, by two curved iron 
| armatures, NN, andSS,. These are placed as closely as possible to the wire 
drum, and form, with the stationary hollow interior core, nn, 881, & narrow 
| annular space, the magnetic field, through which the drum abcd, with its 


| freedom. 

‘Inside of the front hollow trunnion of the drum which rests in F, there 
passes another hollow tube, which is secured to the end face of the drum, 
and between which and the trunnion the ends ee, of the separate wire coils, 
are led through to the commutator, pp,, attached to its front end. 

‘¢ The two curved iron armatures, NN, and SS, terminate in flat plates, No 
Sm, and Nio,, Simi, which constitute the cores of the electro-magnets, EE, 
E, E,, and through which the armatures are rendered magnetic. These 
cores are united at their ends by strong soft iron connecting pieces, om and 
0,m, which also serve the other purpose of forming the side portious of the 
cast iron framework of the machine. Here also the wires of the two horse- 


mean ts ea ii iv Hy | ne 1 shoe-shaped electro-magnets, E and E, are wound in such way that the 











Fig. 25. 


‘«We have already drawn attention to the fact that when metallic bodies 


are caused to move in a magnetic field, such motion develops in them in- | 


duced, gr so-called Foucault currents, which, if not conducted away, be- 


poles of the same name are opposite each other, so that all portions of the 
iron arch uniting each set of these poles exhibit the same kind of polarity, 
In this way the drum and the interior iron core are surrounded for about 
two-thirds of their circumference, and over their entire length, by the sta- 
| tionary exterior magnetic poles, NN, and SS, and a very extended magnetic 
| field formed by this means, the intensity of which will be the greater the 
more powerful the induced currents developed, and, in consequence, the 
poles of the electro-magnets, become. 

‘¢In order to carry out the dyuamo-electric principle, the coils of the two 
| electro-magnets, EE, and E,E, are connected with the commutator brushes, 


come transformed into heat, and thus, according to the circumstances of | or the contact rollers, in such a way that the current generated by the ma- 


the case, give rise to a considerable heating of the metallic bodies in 


| chine traverses successively the wire surrounding the drum, the coils of the 


motion. As long, therefore, as the iron core revolves with the coiled | electro-magnets, and the electric lamps placed in the circuit. The two sya- 
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tems, the induced currents of the drum and the poles of the electro-mag- | 


nets, exert, up to a certain maximum limit, a mutual strengthening action 
upon each other, which limit is determined by the wires 
the velocity of rotation of the latter, and the mass of iron in the cores of the 
electro-magnets, 

**In order to drive so powerful a machine, a steam engine, or other uniform 


upon the drum, 


source of power will be required. As long as the circuit remains unclosed, 
are not in metallic connection with each other, 
the rotation of the drum may be effected by the expenditure of sufficient 
Lf, 


ever, the external circuit is closed, by the introduction of an electric lamp, 


and the two binding screws 
how- 


force to overcome merely the friction in the journal boxes, FiF,. 


for instance, the induced currents will at once be developed in the drum, if 
but a trace of magnetism exist in the armatures, NN, and $S,. These cur- 


rents, by adding to the strength of the electro-magnets, exert a strengthening | 
The | 


action upon the armatures, and thereby become themselvesstrengthened. 
quantity of electricity generated by the machine, as well as the mechanical 
power expended in running it, will thus rapidly become greater, since every 
increase in magnetism is attended by a corresponding increase in the inten- 
sity of the current. It is for this reason that, for certain purposes, for pro- 
ducing a steady electric light, for instance, a uniform action of the driving 
engine is absolutely necessary ; and all the motors designed to be used in 
driving dynamo-electric machines must, on this account, be provided with 
reliable regulating contrivances, 
much as possible. 

“In using the machine for the production of the electric light, it may 
happen that, through any external cause, impurities in the carbons, for in- 
stance, the are becomes extinguished and the current interrupted. In such 
a case the consumption of power on the part of the machine suddenly falls 
almost to zero, and a considerable (even dangerous) increase in the velocity 
of rotation of the drum would be the consequence thereof, were the driving 
engine to continue working at tle same rate without having a correspond- 
ing resistance to encounter. 


in order to secure such uniformity as 


In order to ineet any such danger Siemens 
and Halske have provided their machine with an automatic switch, which 





Fig. 27. 


throws into tne circuit an artificial resistance when, through any cause what- 
ever, the circuit is interrupted in the lamps. * 

‘“‘The machine represented in Figs. 25 and 26, has a length of about 10} 
centimetres, a height of 32, and a width of 46} centimetres, and yields, 
when the drum revolves at the rate of 450 per minute, for which six horse 
power are required, an electric light of 1400 standard candles. The current 
produced by it is capable of heating to redness a copper wire one metre 
long and one millimetre in thickness. 

In the machines of medium and smallest size, in order to secure the ne- 
cessary simplification in construction, the iron cylinder is firmly united with 
the wire coils, and rotates with them. The fixing of this inner armature, 
is rendered necessary in such cases in which there occurs a 


* a 


on the contrary, 
very frequent change of polarity, and iu which the utmost utilizasion of the 
driving power is called for, which is usually only the case with the larger 
machines, 

‘“* Fig. 27 represents in perspective 
vy. Hefner Alterneck), of the latest construction. 
the tiat shape of those 
by means of metallic 


a Siemens-Halske machine (system of 
The electro-magnets have 
used in Wilde’s machine. The current is 
brushes, and the large number of radial pieces in the 
commutator shows that the drum carries a larger number of 
coils. 


** In the latest machine of this form the commutator disc 
with, and the ends of the separate wire coils surrounding the drum are 


separate 


is 





a 
¥ 
3 


connected with each other and led to the radial pieces of the drum shaft in 
a somewhat similar manner to that obtaining in the Gramme machine, 
which has already been described. These radial pieces are insulated from 

each other by means of asbestos paper. Contact rollers are no longer em- 


| ployed, their place being taken by flat elastic bands (brushes), made of 








| did not extend to equal distances from the poles. 
aid of this method that in the case of alloys containing different proportions 
] 





taken off | 


done away | 





silver-plated copper wires, 


‘¢The smaller size of these machines is 698 mm. in length, 572mm. wide, 
and 233 mm. high ; the drum alone is 388 mm. long, and carries 28 wire 
coils and a commutator divided into 56 parts. Its weight amouuts to 115 
kilogrammes ; the maximum velocity of the drum, 
ute ; and the intensity of the light produced, 1,400 standard candles. 
and a nalf horse power are required to run it. 

The medium size differs in construction but slightly from the one just de- 
scribed. It is 757 mm. in length, 700 mm. wide, and 284 mm. high; the 
drum has a length of 456 mm., and is also wound with 28 coils ; the com- 
mutator is, therefore, also composed of 56 pieces against which wire brushes 
are made to press. The machine weighs 200 kilogrammes, and produces, 
with its maximum velocity of 700 revolutions per minute, a light of 4000 
It requires 3} horse power.”’ 


900 revolutions per min- 
One 


isc teeth. 


candles. 


[To be continued.) 





{From the “Chemical News.” 


The Nature of the Elements. 


— 


Ata crowded mecting such as is seldom witnessed of the Royal Society, 
on Thursday evening, December 12th, 1878, Mr. J. Norman Lockyer, 
F.R.S., read a lengthy paper, in which he discussed the evidence derived 
from spectroscopic observation of the sun and stars and from laboratory ex- 4 
periments, which has led him to the conclusion that the so-called elements 
of the chemist are in reality compound bodies. In order that the line of 
argument followed by Mr. Lockyer may be understood, it will be necessary 
briefly to refer to the results of previous researches. Asa rule, in observy- 
ing spectra the substance to be examined is volatilized in a gas flame or by 
means of sparks from an induction coil, and the light is allowed to fall on 
the slit of the spectroscope ; the spectrum is then generally one in which i] 
the lines run across the entire field, but by interposing a lens between the 
spark apparatus and the slit of the spectroscope, Mr, Lockyer was enabled 
various regions of the heated vapor, and thus to establish the 





to study the 


| fact, already noted by some previous observers, but to which little attention 


has been paid, that all the lines in the spectrum of the substance volatilized 
He then showed by the 


of two metals, if the one constituent were present in very small quantity its 
spectrum? was reduced to its simplest form, the line or lines longest in the 
spectrum of the pure substances alone appearing, but that on increasing 

the amount of this constituent its other lines gradually appeared in the or- 

der of their lengths in the spectrum of the pure substance. Similar obser- 
vations were with compound bodies. It was also noticed that the 

lines furnished wy a particular substance varied, not only in length and . 
pumber, but also in brightness and thickness according to the relative am- 

ount present. Armed with these facts and with the object of ultimately as- 
certaining more definitely than has hitherto been possible which of the ele- 

ments are preset in the sun, Mr, Lockyer about four years ago commenced 

the preparation of a map of a particular region of the spectra of the metallic 
elements for comparison with the map of the same region of the solar spec- 

trum. For this purpose about 2000 photographs of spectra of all the various 
metallic elements have been taken, and, in addition, more than 100,000 eye 
observations have been made. As it is almost impossible to obtain pure 
substances, the photographs have been carefully compared in order to elim- ‘ 
inate the lines due to impurities ; the absence of a particular element as 
impurity being regarded as proved if its longest and strongest line was ab- 
sent from the photograph of the element under examination. The result of 
all this labor, Mr. Lockyer states, is to show that the hypothesis that iden- 
tical lines in different spectra are due to impurities is not sufficient, for he 
finds short line coincidences between the spectra of many metals in which 
the freedom from mutual impurity has been demonstrated by the absence 
of the longest lines. He then adds that five years ago he pointed out that 
there are many facts and many trains of thought suggested by solar and 
stellar physics which point to another hypothesis—namely, that the ele- ; 
ments themselves, or, at all events, some of them, are compound bodies, E 
Thus it would appear that the hotter a star the more simple is its spectrum ; 
for the brightest, and therefore probably the hottest stars, sach as Sirius, 
furnish spectra showing only very thick hydrogen lines and a few very thin 
metallic lines, characteristic of elements of low atomic weight; while the 

cooler stars, such as our sun, are shown by their spectra to contain a much 

larger number vf metallic elements than stars such as Sirius, but no non- 
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metallic elements ; and the coolest stars furnish 
fluted band spectra characteristic of compounds 
of metallic with non-metallic elements and of 
non-metallic elements. These facts appear to 
meet with a simple explanation if it be supposed 
that as the temperature increases the compounds 
are first broken up into their constituent ‘‘ele- 
ments,” and that these ‘‘elements ” then under- 
go dissociation or decomposition into ‘*elements”’ 
of lower atomic weight. Mr. Lockyer next con- 
siders what will be the difference in the spectro- 
scopic phenomena, supposing that A considers B 
as an impurity and as a constituent. In both 
cases A will have a spectrum of his own. B, how- 
ever, if present as an impurity, will merely add 
its lines according to the amount present, #s we 
have above explained ; whereas, if a constituent 
of A, it will add its lines according to the extent 
to which A is decomposed and B is set at liberty. 
So that as the temperature increases the spec- 
trum of A will fade if A be a compound body, 
whereas it will not fade if A be a true element. 
Moreover, if A be a compound body, the longest 
lines at one temperature will not be the longest 
at another. 


The paper chiefly deals with a discussion from 
this point of view of the spectra of calcium, iron, 
hydrogen, and lithium, as observed ut various 
temperatures; end it is shown that precisely the 
kind of change which is to be expected on the hy- 
pothesis of the non-elementary character of the 
elements has been found to take place. Thus, 
each of the salts of calcium, so long as the tem- 
perature is below a certain point, has a definite 
spectrum of its own, but as the temperature is 
raised the spectrum of the salt gradually dies 
out, and very fine lines, due io the metal, appear 
in the blue and voilet portions of the spectrum. 
At the temperature of the electric are the line in 
the blue is of great intensity, the violet H and K 
lines, as they are called, being still thin; in the 
sun the H and K lines are very thick, and the 


blue is of less intensity than either, and much thin- | 


ner than in the are, Lastly, Dr. Huggin’s mag- 
nificent star photographs show that both the H 
and K are present in the spectrum of a Aquila, 
the latter being, however, only about half the 
breadth of the former ; but that in the spectrum 
of a Lyre and Sirius ouly the H line of calcium 
is present. Similar evidence that these different 
lines may represent different substances appears 
to be afforded by Prof. Young’s spectroscopic 
observations of solar storms, he having seen the 
H l'ne injected in the chromosphere 75 times, the 
K line 50 times ; but the blue line, which is the 
all-important line of calcium at the are-tempera- 
ture, was only injected thrice. In the spectrum 
of iron, two sets of three lines occur in the region 
between H and G which are highly characteristic 
of this metal, On comparing photographs of the 
solar spectrum and of the spark taken between 
the poles of iron, the relative intensity of these 
triplets is seen to be absolutely reversed ; the 
lines barely visible in the spark photograph 
being among the most prominent in that of the 
solar spectrum, while the triplet, which is promi- 
nent in the spark photograph, is represented by 
lines not half so thick in the solar spectrum. 
Prof. Young has observed during solar storms 


injected 30 times into the chromosphere, while 
one of the lines of the triplet was only injected 
twice. These facts, Mr. Lockyer contends, at 
once meet with a simple explanation, if it be ad- | 
mitted that the lines are produced by the vibra- | 
tion of several distinct molecules, 

The lithium spectrum exhibits a series of 
changes with a rise of temperature precisely an- | 





alogous to those cbserved in the case of calcium. 


In discussing the hydrogen spectrum, Mr. | 





| ’ ' a jthes 
| The remarkable relations, both in atomic weight 


}and properties, existing between many of the 


Lockyer adduces a number of most importan: and | elements tend, indeed. to show that they are re- 


| interesting facts and speculations. 


It is poiuted | lated in the manner Mr. Lockyer supposes. We 


out that the most refrangible line of hydrogen in | sincerely hope he will continue his researches in 


the solar spectrum, /, is only seen in laboratory 
| experiments when :| very high temperature is em- 
ployed; aud that it was absent from the solar 


protuberances during the eclipse of 1875, al- 


though the other lines of hydrogen were photo- 
graphed. ‘The line, also, is coincident with the 
strovgest line of indium, as already recorded by 
Thalen, and may be photographed by volatilliz- 
ing indium in the electric are, wheres palladium, 
charged with hydrogen, furnishes a photograph 


in which none of the hydrogen lines are visible. 
By employing a very feeble spark at a very low 
pressure, the F line of hydrogen in the green is 
obtained without the blue and red lines which 
are seen when a stronger spark is used, to that 
alterations undoubtedly take place in the spec- 
trum of hydrogen similar to those observed in 
the case of calcium. In concluding this portion 
of his paper Mr. Lockyer states that he has obtain- 
ed evidence leading to the conclusion that the sub- 
stance giving the non-reversed line in the chro- 
mosphere, which has been termed helium, and 
not previously identified with any known form of 
matter, and also the substance giving the 1474 or 
coronal line, are really other forms cf hydrogen, 
the one more simple than that which gives the h 
line alone, the other more complex than that 
which gives the F line alone. 

There can be no question that the facts brought 
forward by Mr. Lockyer are of the highest im- 
portance and value, and that they will have much 
influence on the further development of spectrum 
| analysis, to which he has already so largely con- 
itributed. But his arguments sre of a character 
so totally different from those ordinarily dealt 
with by chemists that they will hesitate for the 
present to regard them as proof of the decompo 
sition of the elements until either they are as- 
sured by competent phyicists that they cannot be 
explained by any other equally simple and prob- 
able hypothesis, or until what Mr, Lockyer has 
foreshadowed as taking place to such an extent in 
other worlds has been realized beyond question 
or cayil in our own laboratories. It has been 
suggested that the same molecule may be capa- 
ble of vibrating in different ways at different tem- 
peratures, and thus of yielding different spectra, 
just as a bell may give out different notes when 
struck in different ways ; and although Mr. Lock- 
yer has replied to this objection, it can scarcely 
be regarded as finally disposed of. The fact, 
however, as Mr. Lockyer has pointed ont, that 
the change from the spectrum of a compound to 
the lowest temperature spectrum of its metallic 
element is of a similar character to, and even less 
in degree than, the change from the lowest tem- 
perature spectrum of the metal to the spectra 
which it furnishes at higher temperatures does 
not appear to favor such a hypothesis, and from 
the similarity in the phenomena it is difficult to 
deny that in both cases decomposition does not 
equally take place. Prof. Young’s observations 
on the injection of particular lines into the chro- 





| mosphere during solar storms are also difficult to 
two very faint lines in the iron spectrum near G | 


reconcile with this view, and if the conclusions 
drawn from previous researches are correct, it 
also does not account for the short line coinci- 
dences which led Mr. Lockyer to his hypothesis, 

Chemists are careful to teach that what are at 


| present regarded as elements are not necessarily 


simple bodies, but merely substances which they 
are unable to decompose, or which they have no 
special reason to regard as compound bodies, 


this direction, and we trust that at no very dis- 
tant time he may be able to bring forward evi- 
dence sufficiently clear to convince even the most 
sceptical, 





Cost of Lighting by Electric Machines as 
Compared with Gas. 


ee 


A Paper Reap sy Wm. TarBeLL BEFORE THE 
New Eneuanp Gas Crus, DECEMBER, 1878. 
GENTLEMEN :—I have hastily brought together 

what few facts I have been able to learn in re- 

gard to this subject since its introduction into 
one of the mills of the Boston Manufacturing Co. 
some six weeks ago, 

At pfesent but one room is lighted by it, the 
dimensions of the room being some 90 x 150 feet, 
and the light is seen there under the most favora- 
ble circumstances—the room being very open, 
occupied mostly by the tables used for sorting the 
work manufactured in this department. 

What machinery there is in the room is ar- 
ranged along one side and end, and this part is 
lighted by gas—twenty or twenty-five burners 
being in use, 

Two electric machines, of the Wallace-Farmer 
pattern, are employed to give a sufficient current 
to supply ten lamps, there being five attached to 
each machine on one circuit of wire. 

The lamps consist of the glass globes, heavily 
ground, suspended from the ceiling, and contain- 
ing the frame for the support of the carbons, 
armatures, etc. 

At first globes only partially ground were 
used, but these have been removed and the heav- 
ier ground glass substituted, as with these the 
constant jumping of the light is less noticeable. 

The carbons used are in the form of cakes, be- 
ing some 2 inches wide ; and it is claimed that a 
set for one lamp will last 13 hours, at a cost of 
two cents per hour. 

Before making any comparisons as to cost, it is 
necessary to know something of the premises and 
the location of the light. The whole of the mill 
proper is divided into sections, known as ‘“ Old 
Mill,” ‘‘New Mill,” *¢1873 Mill,” ete., which 
represent the various additions that have been 
made to the original mill, and each of which has 
its separate gas meter, 

The electric machines are located in the upper 
room of the 1873 mill—‘‘ the Hosiery,” so called, 
and as there is but one meter for this whole mill 
or section, I have estimated the amount of gas 
consumed in this room as one-third of the whole 
consumption of this mill or section, and this I 
think a very fair estimate, although, in the state- 
ment of the cost of lighting the whole mill proper, 
we get a better idea of the actual cost of the two 
methods of lighting. 

Here, then, in the hosiery, are placed the two 
machines supplying this room with light by 
means of the ten lamps, and these take the place 
of only 120 gas burners—20 or 25 being still in 
use. 

The power necessary to run these is estimated 

at 20-horse, 10 for each machine, This I think 

very low. 

The actual cost of gas for this mill or section 

for one year, at $2.80 per thousand feet, was 

$1,022, and for the hosiery room, which I have 
taken as one-third the whole, the cost would be 





$344, 
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I think it is fair to say that artificial light is | 
needed in the mill on an average for two hours | 
per day—250 days in the year. This, reduced to | 
full days of ten hours each, gives 50 days of 
lighting. 


Taking the cost of one-horse power a year at | 
$50, the cost of power necessary to run the two | 
machines would be $166.60. 


| 


American Gas Light Zournal. 


[From London “Journal of Gas Lighting.” 


West of Scotland Gas Managers’ Associa- 
tion. 
[ConTInNvED FroM PaGE 12. | 
Mr. Mitchell (Coatbridge)—I have great pleasure 
in proposing that we accord to Mr, Stewart a hearty 
vote of thanks for the able address to which we have 


The cost of carbons for the ten lamps, for 500 | just listened. The President has taken up and dealt, 


hours each, at 2 cents per hour, would be $100. | 

To this must be added the cost of using the 20 
gas burners still in use, which is, say, $50. | 

The cost of each electric machine, including | 
lamps, wires, etc., is $1,500; and adding ten per 
cent, on the $3,000, or cost of the two machines, | 
as interest, wear, etc., we have the following as a | 
result of our estimates : 





10 per cent. on machinery ......... $300 00 
20-horse power, per year........ 166 60 
Carbons consumed per year... 100 00 
20 gas burners still in use. 50 00 





Making a total of............... $616 60 
against the estimate of $344, the cost of gas for 
the same room, and by which it was amply 
lighted. 

This gives us a balance in favor of gas for this 
room alone of $272.60, and this is without allow- 
ing for attendance of the machines, lamps, etc., 
which could not be reckoned less than $50 per 
year. 

Taking these figures as a basis, let us compare 
the cost of lighting the whole mill, or ali the dif- | 
ferent sectious combined. 

The cost of gas for one year was $2,857.68, and | 
it is safe to say that it would require 15 or 20 of | 
the 5-light electric machines to light the same 
area—say 15; then we have a result us follows: 





ont cf power. © ow. ss 08 ok oc acks $1,249 50 
Cost of carbons...-. ............. 750 00 
10 per cent. on machinery........ 2,250 00 
Attendance—say................ 1,000 00 
Making a total of.............. $5,249 50 
Against the cost of gas..... 2,857 68 


In the estimate of lighting the hosiery I did 
not make any allowance for attendance, but if it 
was introduced into the whole mill I should 
judge that one man, at least, would be required 
constantly. 

Another interesting fact to notice is the enor- 
mous amount of light which ssems to be wasted. 
It is claimed that each electric candle gives a 
light equal to 1,000 candle power, or 10,000 for 
the two machines, while the 120 gas burners 
which it replaces would give a light equal to 
1,900 candle power at least, and this was sufti- 
cient to light the room in every part. 

When the electric light was first introduced 
only one machine was used; but the five lamps, 
although giving a light of 500-candle power— 
more than double that of the gas-light—was in- 
sufficient to light the room. 

Even now, with two machines, as stated above, 
a number of gas jets are in use, to displace 
which at least two more lamps would be required, 
and it is very doubtful whether these could be 
attached to the machines now in use without con- 
siderable diminution in the lights, 





| 





Reduction in Price of Gas in Wilming- | 
ton, Del.—The Wilmington Coal Gas Oo. have re- | 
duced the price of gas from $2.25 to &2 per thousand 
net, to take effect on and after the Ist of the present | 
month. The action of the directors in this instance | 
goes to show that gas can be manufactured and sold 
even in small towns, at a moderate price, and sti!] 
pay good dividends. 





in his usual vigorous manner, with several questions 
of very great interest to gas managers, not the least 
prominent of which is that of electric lighting. The 
subject is one that has interest to most of us, and it 
is one that deserves our serious consideration. I am 
sure you will agree with me in awarding to Mr. Stew- 
art our best thanks. 


Notes oN Some or THE Puysico-CHemicat Laws 
RELATING To Gas. 

Mr. Wm. Young (Clippens), who was received with 
loud applause, aid : 

Since joining this Association and coming into in- 
tinate contact with its members, I have been quite 
surprised, and at the same time much gratified, to 
observe the anxiety displayed by its members to be- 
come better acquainted not only with the merely me- 
chavical details of their profession, but also to acquire 
a knowledge of the pbysical and chemical laws upon 
And I 
am the more especially pleased to see this trait in the 
character of its members, as I am sure that it is only 
by the acquirement of such knowledge that the man- 
ufactrre of gas can be brought to its utmost state of 
perfection, and able to compece with other modes of 
illumivation. old ‘‘rule of thnmb” mode of 
mannfacture will no longer be tolerated, and it will 
be those among us who heve made the profession a 
science who will succeed in the battle of life. 

During the past twelve months, partly on account 
of ill health, and partly from having extra dutics to 
perform, I have not been able to do much practical 
experimenting on the manafacture of gas, and cunse- 
quently have nothing of a very practical turn to bring 
before you to-day ; but although the hands have not 
been able to work, the mind, somehow or other, hag 
had time to think. Those thoughts I have noted 
down from time to time, and as they have a physico- 
chemical bearing upon your manufgctare—more es- 
pecially directed to the explanation of certain well- 
observed results from a reference to ascertained laws 
of nature—I thought, from what I have already indi- 
cated, that they might prove acceptable to the mem- 
bers of this Association. 

I regret that I have been unable to extend these 
notes in writing, as I would have liked; but I shall 
do what I car, in an extempore manner, to render 
them intelligible. 

Grafton, in his experiments relating to the canse of 
carbon deposit, states that he observed, as I have no 
doubt you have all, more or less, observed, that as 
the film of carbon on the internal surface of the re- 
tort gains in thickness, the more rapidly does it go 
on accumulating. You are also all aware that on new 
retorts there is a greater tendency to deposit of car- 
bon than on old ones, and, if I remember aright, our 
worthy member, Mr. MGilchrist, of Dumbarton, has 
stated that he counteracts this tendency in new re- 
torts by careful scraping of the internal surface, and 
that after a period of time the retort so regularly 
scraped gradually loses, to a large extent, the tenden- 
cy to acquire a deposit of carbon. 

I can verify the last statement of Mr, M’Gilchrist, 
as I have frequently visited his works, and paid par- 
ticular attention to the state of his retorts. 

The question then arose in my mind: How do 
those results come about? At first I attributed them 
solely to the roughness of the surface of the new re- 
torts, and to the increase of surface by the increased 
deposit of carbon as it accumulated in the retorts ; 


which their manufacturing process is based. 


m 
ine 


| but some experiments which I have made lately con- 


vinced me that they were due to another cause. 


| Those experiments I shall repeat to you to-day, and 





| 
I hope they will at least point to a different cause, 


and lead some of our members, who ere fortunate 
enough to have more time to spare thar I have, to 
more fully investigate the subject. 


Before proceeding, however, to :nake those experi- 
ments, permit me to allude to a letter from Mr. 
Joseph Tysve, which appeared in the columns of the 
Joornal of Gas-Lighting some considerable time ago, 
in which he drew attention to the diffusion of gases, 
or, as he put it, the dialysis of gases, having the ef- 
fect of causing the carbon to deposit on the surface 
of the retort. 
first occasion upon which attention had been drawn 
to the diffusion of gases as affecting the deposit of 
carbon. At the date of this letter I was not of opin- 
ion that the diffusive action was the cause, and ex- 


This, in so far as Iam aware, was the 


pressed my opinion to that effect in a letter to the 
Journal at that time. I entertain a 
different opinion, for although the tendency of gas- 
eous diffusion does not in all respects act in the man- 
ner indicated by Mr. Tysoe, yet I believe that the 
tendency of gases to diffuse through each other, com- 


Now, however, 


bined with the condensing power of carbon on gases, 
is the principal cause of the results referred to. 

I have here an arrangement to illustrate the diffu- 
sive action of gases through porous septa. It con- 
sists of a porous earthenware vessel, such as is used 
in the carbon voltaic battery of Bunsen. I shall ask 
you to suppose that this represents a gas retort. You 
will observe that this cell is cemented into this basin, 
and that it has attached to it this glass tube about a 
yard in length, which dips into this jar of water, col- 
ored to render visible its risa and fall in the tube. 

By means of these two pipes 1 will fill the porous 
vessel with the coal gas supplied to this room. You 
wil observe that the moment I cut off the supply by 
turning the taps on the outlet and inlet pipes, the 
colored water in the glass tube rapidly rises, showing 
that there is a partial vacuum formed inside the por- 
ous cell. Now, how is this partial vacunm bronght 
about? It is because the coal gases tend to diffuse 
throngh the air external to the porous vessel, but as 
coal gasex possess a higher diffusive rate—or, in other 
words, as the molecular motion of the coal gas is 
greater than that of the external air, the coal gas 
passes through the pores of the clay vessel more 
quickly than the air passes inward, the water rising 
in the tule to supply the difference in the rate. For 
a few minutes I shall again pass a current of coal gas 
through the retort or porous cell, but this time I shall 
keep it covered with this glass bell-jar. During the 
time the gas has been passing through the cell it has 
been diffusing through its pores into the space be- 
tween the cell and the bell-jar, and at the same time 
the air in the space has been passing through the 
pores into the vessel. By now shutting off the cur- 
rent of gas you observe that the colored water in the 
glass tube rises very slowly, and only to the extent of 
a few inches, and then slowly falls till it reaches the 
level of the water in the jar. This rasults from the 
fact that the gases outside and those inside the cell 
have a like composition, and that although the diffu- 
sion or passage of the gases through the pores of the 
cell is still going on, yet the rates at which they are 
passing are the same, and therefore there is no va- 
cuum formed ; but if I now slowly lift the glass bell- 
jar, and thereby remove the external atmosphere of 
coal gas, you see that the rate of the diffusion is dis- 
turbed, the coal gas passing outward from the cell 
much more quickly than the air does inward through 
the cell, the water in the tube rising rapidly to sup- 
ply the deficiency. If I now lower the bell jar, and 
thereby bring back the atmosphere of gas, which 
from its lower specific gravity to a certain extent re- 
mains behind in the bell-jar, the rate of diffusion is 
again altered, and the colored water depressed, as the 
rate of diffusion inward is greater than that of the 
mixed gas and air outward. 

Now, as you are aware, coal gas is a heterogeneous 
mixture of various gases, each of which diffuses at 
different :ates; and further, the rate of diffusion of 
each of the gases or vapors is more or less modified 
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by that of its neighbor; buat, roughly speaking, each 
gas or vapor diffuses in a ratio dependent upon the 
square root of its densivy, the lightest having the 
highest diffusive rate. 

The coal gas which we have been using has a spe- 
cifle gravity, in all likelihood, about half that of air; 
but hydrogen, even when saturated with moisture, 


has a specific gravity about 1-14th that of the air. I) 


shall now repeat my experiments with the latter gas, 
upon which you will observe that all the former re- 
sults are intensified. 


After filling the cell with hydrogen gas, and sud- | 


dely cutting off the supply, you see how rapidly the | 
colored water rises in the tube—so rapidly, indeed, 
that it would go up into the porous cell and destroy | 
its porosity, were I not to open this tap, and thereby | 
allow a quantity of air to pass ia, sufficient to make | 
up the difference in the rate of diffusion of the by 
drogen out throu,h the pores of the cell to that of 
the air inward, 

I will now repeat the experiment by covering the 
bell-jar. You observe that, after streaming the hy- 


drogen through the cell for a minute, and then cut- | 


ting off the supply, the water in the tubo now rises 
comparatively slowly and only to a limited height, 
due to the atmcsphere both inside and outside the 
cell having nearly the same specific gravity, and con 
sequently similar molecular motions; but the mo- 
ment 1 commence to lift the bell-jar, aud thereby, so 
to speak, lift the hydrogen atmosphere from outside 
the cell, and allow access to the denser air, that mo- 
ment the water rises in the tube, showing that the 
hydrogen in the cell diffuses outward more rapidly 
than does the air inward. By returning the bell-jar, 
and consequently the atmosphere of hydrogen, the 
colored water sinks; ani, by moving the bell jar 
slowly off and on to the cell, the rate of diffusion is 
alternately altered, and the colored water rises and 
sinks as if by magic. 

Now, gentlemen, we have in these experiments 
been dealing with gaser in the cold, and with a per- 
fectly porous septum, and, although thoy may ex- 
plain why new retorts gather carbon more quickly 
than old ones, thay give no explanation of the other 
observed results—viz., that by allowing the carbons 
to go on accumulating, it grows the faster, and that 
by scraping the internal surface of the retort, the de- 
posit is prevented. 

The explanation of these results isto be found in 
the fact that, in the practical carbonization of coal, 
the gases and vapors do not pas3 as simple gases and 
vapors through the porous wall of the retort, but 
that they undergo decomposition, and thereby ac- 
quire new diffusive rates in their passage. 


‘To illustrate: Let us take benzole as the hydro- 


carbon which we wish to follow in its passage through 
the wall of the retort on the inner side, as C,H., and 
in-all likelihooc the portion reaching the other side 
will do so as nearly pure hydrogen, the carbon havy- 
ing been left behind ; but the decomposition will be 
progressive the greater portion of the carbon being 
left behind on the inner surface. Thus two molecules 
of benzole enter as C,,H,2, but before they penetrate 
an inch in depth, they may be decormposed, stage by 
stage, into three inolecules of marsh gas, 8 CHy= 
CsHy2, leaving behind nine atoms of carbon; and, as 
the marsh gas has only a specific gravity of 0°559, its 
rate of diffusion will be much greater than that of 
benzole vapor, having a specific gravity of from 2°738 
from which it was produced, and, therefore, a portion 
will have a tendency, frem its higher molecular mo- 
tion, or diffused rate, to return to the retort from 
which it came. The remaining half, say, passes out- 
ward, undergoing further decomposition, leaving the 
carbon behind, and Lecoming pure hydrogen. At 
the same time, a portion of the furnace gases will 
pass into the rotort, the quantity being dependent 
upon the specific gravity—that is, supposing the wall 
of the retort is porons ; 
practice the walls of the retort do not long remain 
porous, because the furnace pases carty with them 
portions of ash and the alkalies present in the ash, 








but we know that in actual | fore, the only carbon deposited is that due to the 


contact of the gases on the highly-heated surface, and | phragm of the ear; so is heat supposed to be a mude 
as that surface is smooth, the deposit is small ; where, | of motion of the molecules of matter, this motion be- 
as, on the other hand, the newly-deposited carbon, | ing made sensible to us as radiant heat by the moving 


| which form a flux on the surface of the retort, and, 


so to speak, gluze and destroy its porosity, Suppos- | | diffusometer or atomalyzer. 


ing such should be the case, it does not follow, how- 
ever, that the diffusion of the gases would cease, and 
that the carbon would stop being deposited, because 


| the hydrogen which would be produced from the de- 


| composition of the marsh gas in the external pores of 
the retort, would, from its high diffusive rate or mo- 
lecular motion, return to the retort from which it 
came. 
| Thus, we see, itis not necessary that the diffusion 
should extend through the wall of the porous vessel, 
| as when both septa and gas are cold, but that when 
| the decomposition takes place in the walls of the por- 
ous vessel, and the specific gravity of the gases is 
thereby altered, the diffusion may take place in the 
| pores of the vessel itself. 


.| Ihave here a diffusometer, formed of two porous 


| cells and an external glass one, a thin concentric film 
Connected to each 
space is a tube similar to that attached to the diffuso- 


| or space being left between each. 
| meter already experimented with. By a suitable pipe 
I am able to supply the inner cells and spaces with 
such gases Or vapors as would likely be present in the 
walls of the retort when heated, and when the pro- 
ducts cf distillation of the coal are undergoing dis- 
| tillation. 
of the gases can be beautifully illustrated in the man- 
ner referred to; 
the experiments is such as to prevent me from mak- 
ing them before you to-day. 

The President—There 
Young. 

Mr. Young—The rest of my paper will take up a 
considerable amount of time, and I am anxious to 
get through the whole of my notes, though it may be 
superficially. At some of our future meetings I pro- 
pose, if I am able, to bring the matter forward in a 
more perfect form, when the members wil! be better 
able to discuss the question. My object just now is 
to give a cursory narration of what I have been think- 
ing about, so that members may be able to experi- 
ment practically upon the subject, and at a future 
meeting take up and discuss the matter. I may fur- 
ther state that my health has been by no means what 
it should have been, and I am even now suffering 
from headache, and therefore hope to be, at present 
at least, excused from making the experiments. 

The President—I am sure we all sympathize with 
you; but it wbuld be a great loss not to learn more 
on this interesting subject. 

Mr, Young--—Perhaps 1 may be able to make it a 
little fuller in extending my notes for publication. In 
the meantime, returning from this digression, let us 
examine what would be the effect of scraping away 
the carbon from the inner surface of the clay as it is 
formed, or, at least, leaving as thin a film of carbon 
as possible on the internal surface of the retort and, 
on the other hand, allowing the carbun to deposit at 
its own free will. 


By this arrangement, the diffasive action 


but the time necessary to perform 


is plenty of time, Mr. 


I have here two diffusometers, formed of discs of 
carbon attacked by cement to two glass tubes—the 
one from a retort in which the carbon has been al- 
lowed to collect freely, and the other from one where 
it bas been kept thin by regular scraping. I will fill 
each of these diffusometers with hydrogen, and place 
them in their respective jars of colored water. You 
will observe that the one formed of the carbon which 
has bewn regularly scraped shows no indication of the 
diffusion through it of hydrogen, while the other al- 
lows the hydrogen to diffuse rapidly, shown by the 
colored water rising rapidly in the tube. The reason 
of these results will, I have no doubt, have already 
suggested itself to your minds—viz., that by contin- 
ual scraping of the surface of the carbon, it ultimate- 
ly, from the carbon deposited within its pores, be. 
comes so dense as to be non-porous, and perfectly 
| impervious to the products of distillation ; and, there- 





vhen unscraped, is porous, and acts as an excellent 
The gases and vapors 
enter its pores freely, there undergoing decomposi- 
tion, carbon being deposited, and the liberated hy- 
drogen, marsh gas, and other gases having a low spe- 
cific gravity, returned iuto the retort. Porous car- 
bon, as you are also aware, has the power of conden- 
sing vapors and gases with its pores; and as its un- 
scraped surface is rough, it rapidly gathers fresh 
coatings of carbon. 

From the foregoing, it will be readily understood 
how carbon can collect on iron retorts, it being only 
necessary that a thin film be deposited, which will 
be produced by the contact of the vapois of distilla- 
tion with the highly heated iron. This will at once 
become an atomolyzor of the gases, and as the carbon 
gradually increases in thickness the more will the dif- 
fusicn of gases come icto play, and the more quickly 
will the carbon be deposited. 

My next note bears upon the observed fact that 
light charges of coal give much better results, quan- 
tity and quality of gas considered than heavy charges. 
For instance, a retort capable of containing 3 cwts. 
of coal at & charge, gives, when charged with 2 cwts., 
better results than when charged with 3 ewts.; but 
where 2 cwts, of coal are charged intoa retort capa- 
ble of holding that quantity only, it does not give 
better results than the 3 cwts. charged into the 3 ewt. 
retort; but 14 ewts. charged into the 2 cwt. retort 
give results equal to the 2 cwt. charge in the 3 ewt 
retort; or, in other words, when coal is charged into 
a retort to completely fill it, not so good results are 
obtained as when the quantity of coal charged into 
the retort is such as to leave a considerable free space 
above it. 


It has hitherto been supposed that those results 
were due to the increased surface in proportion to 
the smaller charge, as well as tothe gas escaping 
more freely from the retort, hy reason of the space 
above the charge. There is no doubt that the results 
are in part due to these conditions. more particularly 
with English caking coal ; but I do not think they are 
wholly due to these conditions, for were these condi- 
tions the sole cause, then, with surface and charge 
proportionate to each other, whether a space were 
left or not, like results would be obtained when shales, 
parrots, and non-caking splints were used, where 
there is always ample space between the pieces for 
the escape of the yases from the retort to the stand- 
pipe. From practical experiment I know that such 
is not the case. As large a yield may be obtained, 
but the quality is defective. Further, in the destruc- 
tive distillation of shale for o'], we have another proof 
that the free space above the charge alters the nature 


of the distillation, for a horizontal retort, where there ‘ 


is a free space above the charge, gives 10 to 20 per 
cent. less oil than is got from a vertical retort, when 
the charge completely fills it, the volatile products 
finding their way from the retort through the spaces 
between the shale. The oil also, from the horizontal 


retort, has a much lower specific gravity, containing ° 


fewer of the higber solid paraffines, showing that the 


products of distillation have undergone a different | 
kind of distillation from that in the retort where the ’ 


shale filled it completely. 
From a recent study of some of Professor Tyndall's 
works, I have coms to the conclusion that the results 


referred to are, to a large extent, due to the action of. ' 


radiant heat. 

But, before proceeding further in this matter it is, 
perhaps, necessary that I should make a few prelim- 
inary remarks upon the mvdern theory of heat, in so 
far as it has reference to my subject. = 

Heat, according to medern ideas, is a mode of mo- 
tion—that is, it is a state of matter, not a substance. 
Just as sound isa state of motion of matter made 
sensible to us, as sound, through the motion having 





been communicated to the air in a series of pulsations 


|or waves, and those waves striking upon the dia- 
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molecules communicating their motion to an etLer 
which pervades all space. 


The motion of matter which produces by radiation 


through the air the sense of sound, can also be felt. 
If the hand be laid on a large bell, whilst sounding, 
you feel the tremor or motion of the mass, or if I 
strike this tuning-fork, and cause it to vibrate, on 
bringing it cautiously into contact with any part of 
my skin, I feel that it is vibrating. 

In a similar way, the molecular motion which, by 
radiation through the ether, produces the sense of 
heat, can also be felt, for on laying the hand on a 
heated mass of metal we experien-e the motion of the 
molecules as heat. 

By this resemblance between sound and heat, I 
will now endeavor to convey to your minds how it is 
tbat radiant heat affects the carbonization of coal. 

I have no doubt but most of you will have made 
the experiment of opening the cover of a piano, 
and singing into the wires. When you did so, you 
would find that, just as your voice rose and fell, cer- 
tain of the wires would be set in motion; or, in otb- 
er words, that the wires would respond to the voice. 
I propose to further illustrate this part of my subject 
by means of those tuning-forks; but the noise from 
the street is so great that it would completely drown 
the sound of the forks. However, after the meeting 
is past, you may experiment for yourselves, when by 
bringing them close to you, and sounding this fork, 
and presenting it to each of the other forks in suc- 
cession, you will find that only one of these will re- 
spond and take np the sound. 

Now, why is this the case? As I believe most of 
you are aware, when you sing tothe piano you, by 
means of the larynx, mould tke air as it passes from 
your lungs into a series of waves or pulsations, which, 
striking upon the strings, set in motion the wire, 
which would, from its length, vibrate synchronously 
with these vibrations. 

In the same way the tuning-fork set in motion 
moulds the air into a series of waves, and it is only 
the tuning-fork of the set which can move synchro- 
nously with those waves which can respond. 

I bave here an ivory ball suspended by this piece 
of string. By a series of puffs from my mouth, timed 
to synchronize with the rate at which the suspended 
ball can oscillate as a pendulum, I gradually set it 
swinging, each puff augmenting its motion. If I now 
lengthen the string, and make a series of pnffs at the 
same rate as before, the ball does not move, but re- 
mains stationary. Why? Because the rate at which 
the ball can swing, due to its weight and the Jength 
of the string, ro longer synchronizes with tie puffs ; 
but if I slackea the rate of puffs of air till they are 
timed with the swing of the bull, it at once begins to 
swing. 

It is supposed that were heat absent from the earth 
the molecules of all matter would be stationaay ; but 
heat being present, all molecules are in motion. 
Now, liks the wires of the piano, the tuning-fork and 
the swinging ball, Tyndall has shown that the mole- 
cules of gaser and vapors have different rates of mo- 
tion peculiar to themselves, and can only respond tu 
the waves of the other radiating from the molecules 
of a heated body which synchronize witn thei: own 
rate of motion. 

On gradually heating a platinum wire by sending a 
current of electricity through it, is found that the 
first waves of ether radiating from it are the longest, 
and that as the heat gradually increases there are 
added shorter and shorter waves, till on the platinum 
attaining iis point of fusion these waves are of a grest 
variety of lengths, the radiation corresponding to a 
diapason of sound. 


Tyndall found that when a ray of radiant heat was 
passed through the simple gases, hydrogen, oxygen, 
nitrogen, etc., substantially no absorption takes 
place ; or, in other words, no increased motion was 
imparted to the molecules, because their motion was 
much greater than any of the waves of ether; but 


tent; and, as a general rule, that the more complex 


| the compound formed, the greater was the reduction 
| of the molecules’ motion, and the higher was the rate 
of absorption of a ray of heat sent through the va- 
pors of the complex substance. 

The following table gives the results of some of 
Yyndall’s experiments on radiant heat at various tem- 
peratures :-— 
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Table of Absorption of Heat by Vapors ata Pressure of 0°5 of an inch of Mercury. 
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You will observe that as the number of the atoms 
constitutiug a molecule become more numerous, the 
greater is the rate of absorbtion, except in the case 
where the atoms of oxygen are introduced, which ap- 
pears to have a greater power of lowering the rate of 
motion of the molecules, and consequently heighten- 
ing the rate of absorption, this being due to tbe 
greater complexity of the molecules. 

Let us now examine heat transmitted by contact, 
in which the ether takes no part. If I sound this 
tuning-fork, and bring it close to the other forks, 
only one of them, as you are aware, is capable of re- 
rponding to the moulded pulsations of air sent 
from the tuning-fork, but if I cause the prongs of 
the sounding fork to touch any of the other forks, it 
can cause any cf them to sound. IfI present the 
tuning-fork to the strings of the piano, taking care 
that is does not touch them, only those strings can 
respone of which the rate of vibration synchronizes 
with the waves or pulsations of air passing from the 
tuning-fork ; but if I cause the vibrating prongs to 
touch the wires, it can set any of them in motion. 

In the same way the heated molecules of a sub- 
stance which radiates ether waves, though quite in- 
capable, through the medium of the ether, of increas- 
ing the molecular motion of the molecules of the 


brought into contact with the heated molecules of the 
substance which radiates the heated wave, the gase- 
ous molecules are at once heated, the clashing mole- 
| cules striking against each other, communicating the 
| motion to each other in the same way as the moving 





when the simple gases were made to combine, the | prongs of our tuning-fork can that of arother when 


motion of the molecules was luwered to a large ex 





they are brought into actual contact. 


simple gases, yst when the gaseous molecules are | 


We have seen that radiant beat has, so to speak, a 
| selective power; that in a mixture of gases and va- 
pors the molecules of the most complex are capable 
of absorbing the greatest quantity of the ether waves 
| of radiant heat, and the simpler molecules are com- 
paratively inert in the presence of radiant heat. 

In the free space above the charge in a retort, the 
volatile products of distillation are subjected to the 
| action of radient heat. ‘Lhose products, as you are 
|aware, are very complex mixtures; some of them, 
| such as the lower members of the olefiant gas, paraf- 
| fin, and benzole series, which are comparatively sim- 
| pler bodies, and which are gaseous at ordinary tem- 

perature, it is not desirable to further decompose. 
These, in consequence of their molecules not having 
| the property of responding to the radiant ether waves 


radiating from the walls of the heated retort, pass on 
undecomposed. There are, however, other products 
of distillation which, if allowed to escape, would con 
dense as tar, and it is therefore desireble to further 
decompose them, because the products of their de- 
Now, 
the radiant heat, although inert, in so far as the sim- 


composition are valuable gaseous illuminants. 


pler compounds are concerned, is not so in the case 
cf these compiex compounds, some of which, such as 
the bigher paraffius, contain upward of fifty atoms in 
their molecules. 

Those complex molecules respond to the ether 
| wave of radiant heat from the walls of the retort, or, 
so to speak, absorb them, their motion beng there- 
by so accelerated that they are shaken to pieces, or 
deccmposed into simpler compounds. Whereas, 
when the retort is full charged, and no free space is 
allowed, the decomposition must be brought about 
almost by contact between the heated moiecules and 
the molecules of the gases and vapors. 

We have seen that when decomposition is so 
bronght about, it is not, so to speak, selective, as 
when radiant heat is employed decomposing tbose 
vapors which it is desirable should be decomposed, 
and allowing those to escape which it is desirable 
should not be decomposed; but that all are alike 
heated and decomposed, and therefore an inferior 
quality of gas is produced. 

I hope that what I have said is sufficieat to show 
how heat, by being differently applied, may bring 
about very different results; and how it is that the 
free space left over the charge of coal in the retort 
leads to better results being obtained. 


(To be continued.) 





The Effects of Gas on Leather Bookbind- 
ings. 
poe ae 

One of the many reasons for looking with favor 
upon the introduction of the electric light, is the be- 
lief that it will have no injurious effects on pictures, 
frames and bookbindings. 
posed to destroy bork Jeather; but, in a recent letter 
to an American contemporary, Prof. Wolcott Gibbs, 
of Harvard University, United States, says :—‘‘ Some 
time since I made an examination of the binding of 
books in the Public Library, supposed to be injured 
by the products of the combustion of coal gas. I ar- 
rived at the conclusion that there was not sufficient 
evidence to show that such was the case. I have 
since made a careful examination of books in the 
| Athenzenm College, and Astor Libraries, and have 
found precisely the same state of things. You are 
aware that gas has never been used in the College 
and Astor Libraries at all, and that is that of the 
Boston Atheneum gas is largely used ia the reading 
room but not in the library proper. I found in each 
a large number of old books bound in calf, which 
presented the same appearance as those which I saw 
at the Public Library. These were all old books, and 
| all bound in calf. Mr. Wilson, binder to Littie and 
| Brown, and a man of ‘arge experience, told me that 
| the trouble was in the tanning of the leather and not 
| in the action of the gas, the older kinds of leather 
| used by binders being of poor quality and badly tan- 
ned. I ana!ysed a number of samples of the leather 
in my laboratory, and find no free acid whatever. 
On the whole, therefore, I see no reason to change 

| wy opinion in the matter,” —Jroa. 
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Official Report of Examinations of Gas for 
two Weeks ending Jan. 11, 1879, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 
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Correspondence 





{We are not responsible for the opinions expressed by Cor- 
respondents. Correspondents, in all cases, shouid sign their 
communications with their names and address in full—not 
for publiction, unless desired, but as a guarantee of good 
faith.—Ep.]| 





Electric and Gas Light. 
PirtspurGH, Dec. 4, 1878. 
Mas. G. W. Dresser : 
My Dear Sir :—I brought off in my pocket for 





| reply, but a little consideration served to satisfy my 
| mind that it would not be good newspaper matter for 
| you, and I have concluded to ask you to send this 
letter to D1. Sloane, whose first name or address does 
| not apy ear in your columns. 

The mistake of the article lies in ‘‘ The light giver 
by the flame is due to the ignition of particles of 
solid matter,” and in this sentence the error is in the 
use of the word ‘‘iguition”’ for ‘‘ incandescence.” 

The ignition of carbon is nnqnestionably pro- 
ductive of heat, as the Doctor supposes, but it is 
equally unquestionable that it is entirely unproduc-. 
tive of light. I will not here argue this point, for I 
think that Dr. Sloane will only need nave the propo- 
sition stated to appreciate it, and that he will re-make 
his figures on the expenditure of heat in the produc- 
tion of light by incandescent carbon from some other 
basis of estimate. The most practical one which has 
presented itself to me so far is found in the mechan- 
cal equivalent of heat in the voltaic arc between car- 
bon points, in au electric light. Of course the per- 
fect development would involve the isolation of the 
carbons so that they could not ‘‘ignite,” in a vacuum 





¢ S i) 3 S 9 
Time of be yo pe ac ie pe or in an atmosphere of CO.. But I made a resumé 
Dec. | Dayat | « So | = "a| 25 "bo = = of the facts, so far as common practice is concerned, 
Pree sa =H = Km Bk g = ar in a cummunication in Hngineering of September 11, 
788. re} Pia Be a) og 2 : : ‘ohti 
1788 | peat ony ‘ z & as Es | 5 5 | zé as while the corresponding data for gas lighting can be 
7 S s is = s found in your pages on the ‘‘ Physics of Coal Gas,” 
praia (cir t kag Pl Cigerona ace 9) Harel aa ——~'——-- | (about February, 1878, I think). 
wie aa If you will send me Dr. Sloane’s address I will for. 
30 | 15.1715.43,17.81 16.40/16.06 ; “ Mar oenreiaaiaat 
| ee ward a pamphlet giving the data referred to commer- 
31 | 115.42 15.34 17.45 16.74/16.66 cial coal gas, somewhat more carefully estimated than 
| 9.30 A.M. | he has done for his paper before the American Gas- 
Light Association. 
1879, and | 8 ota oe 
Jen.2) 16.20 15.53 18.41,16.85/16.5¥ As to the future of the electric light, ‘‘ It is not go- 
| 1PM. ing to be much of a shower.” 
3 | 15.05 15.40 17.41 17.01/16.49 Respectfully, 
> SIGGS 
4 16.12 15.28/18.55 16.50 16.11 Rost. Bares. 
’ 6.59 15.3917 .92,16.7 3.36, ’ 
Average siete : ve Beare 16.70 16.36 Rosert Briaees, C.k. : 
6 17.32 .16.58 18.36 16.42 16.34 Dear Sir :—In your criticism on the paper I read be- 
st Spi iy 1 fore the National Association of Gas Engineers last Oc- 
7 17.17/17.11)18.42 16.52.16.87 3 . re qe a S 
| tober, you find fault with the word “ignition,” saying 
8 17.26 16.91 18.24 16.82 16.02 | it was a mistake, and that I should have said ‘‘ incan- 
| |descence.” There is no mistake whatever. The 
. . > «* 7, of > . > . “a: ” : - . 
9 16.95 16.27/17.96 16.60 16.18 | word ‘‘ignition” is always used by chemists and in 
| | . ¥ ° is - = i : 
10 16.91 16.70 18.16 16.51 16.14 Biers oo works in the sense I used it in. This sig- 
| nification is, “‘the act of raising a body toa high 
11 17.33 15.96 18.89/16.48 15.28 |temperature.” It is the reciprocal transitive uf ‘‘ in- 


|— hearec 
Average 17.15 16.58 18.34 16.55 16.14 


Sugg-Letheby burner. 
E. G. LOVE, Gas Examiner 


Wood-Staining.—-Wood may be stained brown 
by a concentrated aqueous solution of permanganate 
of potash ; red, boil } pound of logwood and 4 ounce 
of soda in 1 pint of water; apply it hot, and then 
wash it over with a strong aqueous solution of alum ; 
rose, iodide of polash in 12 parts of water for a first 
coat, and corrosive sublimate in 40 parts of water for 
a second; dlue, indigo solution, or u concentrated 
hot solution of blue vitriol, followed by a dip in a 
solution of washing soda; yellow, tumeric, dissolved 
in wood naphtha, or aqua regia in 3 parts of water ; 





Hortsch, d. Zeit. 


candescence.” To ‘‘ignite to incandescence” is a 
| correct expression. 
| To give a practical view of the loss of heet in the 
gas flame I wouid always use this basis of estimate— 
the temperature and the amount of the carbon ignit- 
(ed. Could we determine directly these factors in any 
| given gas, we would have no need of photometry ; 
| the illuminating power of a gas represents their 
product. The electric light basis is not practical, 
because it is a special case, involving the considera- 
| tion of the intense heat of the voltaic arc. ‘This heat 
| 


| the highest degree impracticable ones. 


parts of heat radiated one part or less will be lumin- 


| ous heat; 3d, white heat, or ‘‘ incandescence,” when, 





| 
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travel reading a Gas-Licut Journat of Dec. 2, and | 
noticed Dr. Sloane’s paper. At first I thought I would | 


according to the temperature, from two to ten per 
cent. of the heat radiated will be luminoas, In an 
ordinary gas flame the carbon is ignited to the tem- 
peratnre described in the third divison, and radiates 
about three per cent. of luminous and ninety-seven 
of obscure heat. If the temporature be raised, then, 
without the addition of carbon, but by drawing on 
the waste heat of the gas flame, a better result will be 
obtained, becaase, as the heat is greater, more lum- 
inous and less obscure heat will be radiated. This is 
why large burners are the most econonical, and why 
lava tips give better results than metal ones; in the 
first case, in both instances, the flame is hotter. 

In this Journat of Jan. 2 a communication on the 
‘Comparative Economy of Elelectric and Gas Light- 
ing appeared over your signature. It deals entire- 


| ly with the light derived from the voltaic are, and it 
lis sume of your statements concerning this light that, 


vith your permission, I will criticize. 

In your estimation of the relative economi:s of the 
two systems, yon leave out of account the objection, 
now positively au hackneyed one, that the electric 
light is incapable of subdivision. Yet this objection is 
avery serious one. Let us assume four hundred can- 
dles as the illuminating power that a single voltaic 
are can economically produce. An ordinary gas 
burner may produce one-fortieth of this amount of 


light; doing this it will illuminate a point at any 





| is so intense that any figures based on it would be in | 


| We know also that as the temperature of an ‘‘ig-| 


| nited ” body is increased, it may pass through the 


given distance to the same degree that the forty times 
will at only six times (about) the distance. So that 
if the electric light be furnished from four hundred 
candle centres, or burners, each one on this basis 
would represent only six ten-candle yas burners, in- 
stead of forty. 

One of your paragraphs says that, comparatively, 
‘*the enormous advantages of the electric light, as 
regards comfort, health, and safety,” ‘‘ are obvious.” 
As for the *‘ comfort ”’ of it, let anyone visit Loeser’s 
drygoods store in Brooklyn, and pass half an hour in 
the blaze of six electric burners, which illuminate the 
ground floor, then let him go upstairs to the upper 
story, illuminated by gas, and I will rest the ‘‘ com- 
fort ’ question on that experience. 

It may be ‘‘ healthy,” but so is gas, if some slight 
ventilation is provided. Ifthe electric light be allowed 
to reach too high an intensity, it rnay become highly 
injurious. ‘‘ Despretz observes that too great pre- 
cautions cannot be taken against the effects of the 
electric light when it attains a certain intensity. The 
light of 100 couples, he says, may produce very pain- 
ful affections of the eye. With 600, a single mo- 
ment’s exposure to the light is sufficient to produce 
very violent headaches and pains in the eye, and the 
whole frame is affected as by a violent sunstroke. ”— 
Ganot's Physics. 

These were observations made in the days when 
the battery was used for the production of the light, 
and do not give the result of years’ constant exposure 
to its influence. What this might be we do not, and 
probably never shall, know. 

It is certainly ‘‘ safe,” as far as fires are concerned, 
but not safe as regards liability to interrupticn, and 
the chance of the boiler of its steam engine explod- 
ing. But, of course, the last-named danger can be 
avoided Ly the use of a gas engine. 

The next paragraph contains this assertion: ‘‘ The 
complete absence from flickering, so objectionable in 
all gas-light, being but partly relieved by the argand 
burner, constitutes a great superiority for the elec- 
tric light.”’ I stated, it will be remembered, that in 
criticizing this article I would interpret it as applying 
only to the voltaic are. Making this interpretation, I 
will assert that there never has been, and in all hu- 
man probability never will be, an electric lamp con- 
structed that will not flicker. There is only one sub_ 
stance known to us that possesses the prcperties 
essential to the construction of electrodes for the 


|ares. Those properties may be thus enunciated: 
green, verdigris, dissolved in 4 parts of water.— different phases of, Ist, obscure heat, when no light | 


the substance, Ist, must be able to withstand an 


will be radiated ; 2d, red heat, when of one hundred | enormously high temperature without melting ; 2d, 
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it must be a conductor of electricity ; 


a non-conductor of heat. Carbon is the only sub- 


stance on this earth, as far as we know, that contains 


3d, it must be | 


these properties, and there are no grounds for be- | 


lieving that any other element remains hidden and 
undiscovered whic!: can replace it. What other 
worlds contain we know not. 
ites as missives from other planets, or as actual aster- 
oids, they afford some negative cvidence that the 
planets do not contain any elements that mother 
earth does not. Carbon has been tried in every con- 
ceivable way—has been carefully purified, has been 
mixed with other substances—but so far no elec- 
trodes have been made of it sufficiently homogeneous 
to produce an even light, and the chance that they 
ever will be is, owing to the nature of this element, 
very small. 

Speaking in all seriousness, the solution might be 
found in the use of diamonds; when we are able to 
manufacture these, the problem, it is quite likely, may 
be solved. 

As for gas, any one who has photometered it, using 
an argand, knows how remarkably free from flicker- 
ing it is. An oil lamp, much less the electric light, 
cannot compare with it for freedom from variations 
in illuminating power. 

Your concluding sentence is in effect that a perfect 
light should be perfectly steady, and the perfectabili- 
ty of the electric system, and of any other, will only 
be relative. As related to gas, the perfectability of 
the electric light, accepting this criterion, has always 
been and always will be inferior. 


Yours respectfully, 


T. O'Vonor Stoanz, Ph.D. 





Obituary. 
iia 
Deaty o¥ Mr Gerorce J. Wuitney, Presipent or 

THE CrTIzENs Gas-Licut Company, or RocHEsTER, 

New Yors. 

Mr. George J. Whitney, President of the Citizens 
Gas Light Company, of Rochester, New Yerk, died 
at his home, on the 31st of December, 1878, after a 
lingering illness of eight weeks. 

Mr. Whitney was largely interested in the grain 
business, and probably reached a degree of distinction 
in that line second to that or no other man. At the 
time of his death he had entire charge of the trans- 
portation, storage, and delivery of all the grain car- 
ried over the New York Central and Hudson River 
Railroad. Under his sole control were the great ele- 
vators at Buffalo, and the gigantic structures for the 
storage of grain at the other end of the route in New 
York City. 

He was never deterred by hesitation or fear from 
engaging in the most extensive operations; and 
though all his ventures were based upon the results 
of careful reasoning and sound judgment, they some- 
times partook of a bold character. He was too firm 
to waver—tov self-reliant to know the nature of 
doubt or fear. 

One characteristic of Mr. Whitney, which should 
not be overlooked, was his solicitation for the inter- 
ests of the workingmen in his employ, to whom he 
was ever generous and considerate. 

Beside being President of the Citizens Gas’ Com- 
papy, Mr. Whitney was a Director of the New York 
Central and Hudson River Railroad, a director of the 
board of management of the Rochester Savings Bank, 
of the Rochester Driving Park, the Rochester City 
Hospital, and President of the Board of Trustees of 
the Western House of Refage, and of various other 
organizations and institutions. 

George J. Whitney was a man who enjoyed the re- 
spect and esteem ofall who knew him, and one whose 
taking off cannot but cause a void within a large cir- 
cle, and render the community sensible of the loss it 
has sustained 

At a special meeting of the directors of the Citizens 
Gas Light Company the following memorial was or- 
dered spread upon the minutes of the Company : 


| 
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If we consider meteor- | 
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‘*Mr. George J. Whitney, one of the Directors of 
this Company, died on the 3lst day of December, | 
1878. | 

‘From the organization of this Company, to the | 
time of his death, Mr. Whitney was a Director and | 
President of this Company. 

‘*To its best interests he devoted his great energy 
and good judgment; and to his earnest efforts on its 
behalf this Company owes much of its standing and 
success. 

‘‘To his associates he was ever courteous and 
obliging. 

‘*To the employees of the company he was gener- 
ous and considerate. 

‘* He was Jiberal in his views, and frank in the ex- 
pression of them. 


‘“*He had secured the respect and affection of his | 


associates, and the confidence of the community ; 
the best evidence of a valuable and useful life. 

‘** To this city, and to this Company, bis death will 
prove a great loss. 

‘*The Directors bave, therefore, entered this me- 
morial upon their records as a slight testimony of 
their respect and esteem.” 





Reduction in the Price of Gas. 
cin shed tla 

On occount of the efforts that people feel con- 
strained to make on every hand to reduce expendi- 
tures, and upon the assurance of many friends that 
low rates would induce increased consumption, the 
Delaware Gas-Light Company has reduced the price 
of gas to $2 per thousand feet, with 25 cents per 
thousand feet to be added where prompt payment is 
not made, to take effect Jan. 1. 

This has been resolved upon as an experiment, the 
company being determined to respond in the most 
generous spirit to every reasonable request of the 
people and the city. Considering the price of coal at 
this point, and the extent of mains laid in our streets 
in proportion to the gas consumed, this is a lower 
rate than has been made, or even asked, in any town 
in Ohio ; and is, in fact, ruinously inadequate unless 
the consumption shall be largely increased. 

When the late Judge Williams ard his associates 
became proprietors of the Delaware Gas Works, they 
were largely influenced to make the purchase by a 
desire to provide such facilities for lighting the city 
as its growing importance deserved. It will be re- 
membered that the old works, including gasholder, 
purifying apparatus, and all the street mains (which 
were of wood) had to be replaced, so that the com- 
pany might be prepared to furnish its customers with 
an adequate supply of the best quality of gas. This 
involves an expenditure of capital much larger than 
had been anticipated, and in consequence the invest- 
ment, considering the hazardous character of the 
business and the large percentage of waste and de- 
terioration in apparatus and material, has never been 
a paying one. 

No dividend was ever made until about eighteen 
months ago, and even at the rate fixed by the Jast 
contract with the city ($3 per thousand feet) the per 
centage upon the money actually invested, with the 
present rate of consumption, yielded bat a very mod- 
erate return, considering the character of the busi- 
ness. 

About two years ago the company voluntarily re- 
duced the rate to $2.70, allowing the city the benefit 
of the reduction, notwithstanding its agreement to 
pay $3 until October, 1880, as they now propose to 
do in reference to the present reduction. The com- 
pany, regarding the enterprise as one of public utili- 
ty, has not felt disposed to enter into any controversy 
with the city or itn inhabitants, in whose prosperity 
the shareholders are so largely interested ; and have 
therefore always been ready to make any concession, 
short of the sacrifice of the large capital invested, to 
avoid such controversy. 

Surely the intelligent people of Delaware will not 
underestimate ths importance of having the streets, 





business houses, and private residences of such a 
city properly lighted—the importance, we mean, to 
its business prosperity and its rank and standing as a 
city. 

It is therefore confidently hoped that this liberal 
experiment of the company, at rates so unprecedent- 
ly low, will be duly appreciated and responded to ia 
the most generons spirit by the public. 

T. C. Jones, President. 
C. M. Converse, Secretary. 
D. Wagner, C. Hills, 8. Moore, V. T. Hills, Derec- 
tors. 


Detawarkk, O., Dec. 23, 1878. 





Corporate Gas-Stove Vendors. 
SS 

At a special meeting of the Leeds (England) Town 
Council, on Wednesday, the subject of gas stoves 
came up, and, in the first place, Alderman Bower, 
chairman of the Gas Committee, moved a resolution 
to the effect that the Council should recommend the 
Parliamentary Committee, in condacting the pro- 
posed Improvement Bill, to withdraw therefrom at 
the proper time the provisions relating to the supply 
of gas stoves. He said that it would be remembered 
that the Gas Committee passed a resolution which was 
adopted by the Council to insert in the proposed Im- 
provement Bill a clause giving powers to supply gas 
stoves, either by renting them or without charge, as 
might from time to time be determined by the Coun- 
cil. In the wording of the clause in the bill words 
were inserted that they were not only to have these 
powers, but powers to ‘‘ manufacture gas and other 
stoves.” Now, it was not the intention of the Gas 
Committee or the Council to take upon themselves 
the business of manufacturing gas stoves, and with 
regard to ‘‘other stoves,” he did not know the 
meaning of the words in the clause. He supposed 
an oven might be called a stove, and certainly it was 
not the intention of the Council or the Gas Commit- 
tee to include such stoves. Seeing these words had 
occurred in the notice, the subject came before the 
Gas Committee at its last meeting, and they deter- 
mined to ask the Coun il to adopt a resolution to 
withdraw at the proper time the provisions relating 
to the supply of gas stoves. He was quite sure these 
stoves would be a benefit to the town, and he was 
equally satisfied that it was not the intention of the 
Gas Committee or the Council to interfere with any 
trade by becoming sellers of these stoves. Rather 
than decrease the sale, he believed that if these pow- 
ers had been adoptea many persons would have pur- 
chased their own stoves, and the trade would have 
been increased. 

Mr A. Brown seconded the motion. They had 
given the people an idea, and he had no doubt if 
they wished to purchase stoves they would do it for 
themselves. 

Mr. Scarr expressed his regret at the withdrawal of 
the resolution, referred to the advantages of cooking 
by gas, and hoped that the matter would be revived. 

Mr. Baker, replying to the last speaker, maintained 
that the original proposal of the committee was not 
in keeping with the dignity of the Council, and 
would have interfered with the legitimate business of 
the tradesmen of the town. He hoped the matter 
would now be buried and would never have a resur- 
rection. [A laugh, ‘‘ Hear, hear,” and ‘‘ No, no.” | 

Mr. Scarr—It will, if I live. 

Alderman Tatham said he hoped the Committee 
would at any time bring forward whatever they 
thought to be for the public good, and the Council 
would judge of each upon its merits, irrespective of 
private interests. (Hear, hear. | 

Mr. Batley denied that the Committee’s proposal 
in its original form would have interfered with the 
manufacturers of gas stoves. He regretted that the 
object bad been defeated by somebody’s error; and 
he would be glad to know if the Gas Committee 
could not carry it out without Parliamentary powers. 

The Town Clerk replied that there was no legal 
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power whatever, unless granted by Act of Parlia- 
ment, to lend out gas stoves in the way suggested by 
the Committee. He had taken the opinion of the 
most eminent counsel on the gas question, who con- 
tirmed this opinion. 

Mr. North said he regretted the now inevitable 
withdrawal. 

Mr. Beckworth asked whose fan! it was that the 
Council was placed in its present absurd and un- 
pleasant position of withdrawing this part of their 
bill. 
The Town Clerk said the clauses of the bill were | 
drawn by Parliamentary counsel, and were as com- 
prehensive as poss‘ble in scope. | 

Mr. Spark ard Mr. Barker supported the withdraw- | 
al of the clause. 

Alderman J.upton remarked that, as the argument 
was used the other day that stoves would increase the 
comsumption of gas, a gentleman who was present 
said: ‘* Yes, quite true; and if you give the people 
gin, they'll consume a good deal more water.” 
[Laugbter.] In the Committee he (Alderman Lup- | 
ton) contended that no committee had a right to over 
ride the decision of the Council, and if it was intend- 
ed that they should discuss this question they should 
have had timely notice of it. He did not like the 
position in which they were placed. He was told it| 
was because certain words had been inserted in the Bill | 
by their Parliamentary agents which rendered it nec- | 
essary that they should withdraw the clause. He did | 
not like this sort of thing, Lut he thonght there was | 
something further Lehind the scenes which had not 
been brought prominently before them that day. He 
believed that they were bowing betore the power of 
which he gently reminded them at the last meeting. 
In deference to public opinion they were withdrawing | 
this clause from the bill, and his own opinion was 
that, whatever might be the oposition to the gas 


menced. It is not recorded how the matter was in- 
vestigated, or precisely what was done, but the out- 
come of the Committee’s cogitation was that in their | 
Parliamentary notice for the coming session the 
following clause found a place :— 


‘17. To authorize the Corporation to manufacture, 


purchase, sell, let on hire, erect, and otherwise deal | 
with gas and other stoves and apparatus for cooking | 


and heating, and to levy, receive, and recover rates, 
rents, and charges for the sale and hire of such 
stoves and apparatus.” 





So far, so good. Some intrusive and inquistive 
individual appears to have gone further, however, 
and to have again raised the question as to the right 
and policy of a body such as the Corporation to pos 


| Sess unlimited power to manufacture stoves—which 


would in reality mean that a few enterprising spirits 
on the Gas Committee might at any time commit the 


ratepayers to an extent which would virtually be | 


limitless, embracing, as it would, cr at any rate 
works, fitting shops, etc., om any imaginable scale. 
What again transpired we do not know, but the gen- 
eral result of this second consideration of the matter 


The troub] 


‘ad r fy 
dred, comes fr 


of pe 


that if they \ 


1 


office, 
t 


| might, the carrying on of foundries, iron or brass , ' 


has been that the Gas Committee has held another | 


meeting, at which it has been resolved to wholly 
withdraw this particular clause from the new bill, the 
reasons given being that the extended power which 
the legal pkraseology of the measure would give to 
the Corporation by the words ‘* manufacture ” and 


‘*other stoves” was not intended or passed by the | 


Committee. Thus the matter stands at present. 


The new action of the Committee has met with the | 


approval of the whole Council, not to mention that 
of the inhabitants of the town. ‘Thus the matter has 
been lightly got rid of, but the incident should serve 
as a warning to otber too ventursome corporauions 


and gas companies, whose undertakings are already 


stoves, there was ten times more opposition cn the | snfliciently gigantic without their embarkation in a 


Hunslet Moor question. [Cries of ‘‘ No, no. 
Alderman Lowley opposed the withdrawal of the 
gas stove clause. 
Upon a division, the motion of Alderman Bower 
for the withdrawal of the proposed clause was agreed 
to, only five members voting against it. 


‘She managees of the Leeds Corporation Gas Works 
have made a mistake—and have had the courage to 
confess that they have done so. A short time ago 
the Gas Werks Committee received a report—to 
which we alluded at the time—from their engineer, 
in which that gentleman set forth a voluminons mass 
of statistics as to the cost of production and mainten- 
ance, as well as a variciy of suggestions, by the 
adoption of which it was urged the Corporation might 
with profit devote greater attention than before to 
the subject of selling its gas for heating purposes. 
On the strength of this no doubt bona fide report the 
Committee passed a resolution under which they de- 
termined to supply gas stoves for heating and cook- 
ing purposes “ gratuitously or otherwise”’—probably, 
we should say, ‘‘ otherwise "—so as to create a 
stronger demand for gas in the daytime. Acting 
upon, and up to the spirit and ‘ext of, this resolution, 
the authorities are stated to have purchased several 
hundred pounds worth’of such stoves, when it ap- 
pears to have occurred to some one or other that it 
might be as well to asceriain whether the Corpora- 
tion bad or had not the requisite legal authority to 
pursue this line of action. 

Accordingly the Act of Parliament was consulted, 
and was found to contain no such provision, so that 
the Corporation found itself in the awkward predica- 
ment of having taken a course, in carrying out 
which the ratepayers’ money had been unlawfully ex- 
pended, for which there was not the slightest power. 
This being so the Committee was hastily summoned, 
and its constituent members laid their several heads 
together in order to devise a remedy for their error, 


and to take steps for giving them the wished for | 


authority to carry on the busiuess they had com- 


A New ‘“ Mash-cen.”’ 


better carried on by the members of our trade in the 


usual course of their business.— /ronmonger, Nov. 30. 





than Wood—Something about Gas and the Gas 

Works. 

Charles Raynor, the wide-awake Superintendent of 
tue Gas Works, has been inventing something again. 
When he commenced selling crushed coke for fuel he 
was obliged to employ men to crush it with mallets 
This was nece-sarily slow work, and Charlie cast 


| Llow Charles Raynor Makes a Fuel which is Cheaper 
| 
| 
{ 


about for some way to lessen the expense. ‘The re- 
sult of his labor is a queerly constructed machine, 
which crushes a ton of coke every 30 minutes. Mr. 
Rayuor took the old steam pump in the gas works 


runs a cylinder on which are several cams; as these 
revolve they catch the handles of foar hugh mallets, 
which rise and fall rapidly. These mallets are direct 
ly over the grated bin, into which is fed the coke, and 
which drops through the bars as fast as it is crushed 





|The coke is crushed very easily, and the machine 
| turns it out as fast as one man ean feed it in. 


We ave well assured that the mass of our citizens 
have no idea of the cheapness and desirability of 
crushed coke for fuel, but the trade of the gas works | 
in this line is rapidly increasing. The ton price is 
about eleven cents per bushe', and it has been dem- 


advise our citizens to make a trial of this fuel. 


of coke per day. 


tried on gas burners in the office for our benefit. 
' 


and made of it an engine which is his power. ‘This 


onstrated that a good largs cook stove will consume 
about fourteen bushels per month; this would make 
the cost of fuel per month $1.50. The same cook 
stove will burn $6 worth of wood in a month. We 


In strolling about the gas works we find that Mr. 
|Raynor has made many improvements. He now 


burns tar under his retorts, and saves about 50 tons 


We were pleased with some experiments that were 
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Gas Stocks. 
inececeatindelli 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks. 
(with W B Scott & Co.,) 
24 Pine Jrreet, New Yorx City. 
JaNvuaRyY 16, 1879. 


s2@~ All communciations will receive particular attention 
&@~ The following quotations are based on the par value 
of $100 per share. _ga@g 


Gas Co.'s of | & & City. 





Capital. Par. Bid. Asked. 
SE cisivinicncnsécnenn 466,000 50 — 75 
Harlem..... Ssetbitnoine 1,800,000 50 25 30 
_ Bonds 170,000 103 
Manhatian.............. 4,000,000 50 155 165 
Metropolitan....... 2,500,000 1¢0 101 105 
= Scrip... $1,000,000 —_ 85 92 
ER eee 5,000,000 100 50 55 
= Bonds, gold... 900,000 1000 90 97 
Municipal............... 1,590,000 100 92 98 
Bonds ...... 750,000 95 95 
OB sscncssecnccs 4,000,900 100 80 85 
PD ksh ve apncsnsnes 270,000 50 — 100 
Gas Co's of Brooklyn. 
Brooklyn ............. - 2,000,000 25 118 125 
0 ee 1,200,000 20 50 60 
Pe OND actives <ies 320,000 1000 90 95 
POOPIOB,...50020000 0500002 1,000,000 10 20 30 
7 Bonds. ....... 325,000 abe ~- 95 
PERE Sicieons 300,000... 75 80 
Metropolitan........... 1,000,000 199 50 60 
Nassau 1,000,000 25 50 56 
- J aed 700,000 1000 ~— 90 
Williamsburgh ....... 1,000,000 50 70 75 
' Scrip os ° 88 92 
JE eae or 200,000 100 70 80 
Union Co. E. N. Y... 25 — 50 
Richmond Co., 8. I. 300,000 ... 60 85 
Out of Town Gas Companies. 
Bath, Maine........... 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
os Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 95 98 
3 Ctfs., gold 1,000,000 95 10 
Bayonne, N. J....... ; 100 90 
Brockport, N. Y...... 25,000 100 — 80 
Citizens, Newark..... 918,000 50 85 91 
- - oe 124,000 — 105 10 
Chicago Gas Co., Ills 28 13 
Cincinnati G.& C.Co. 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mase... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
Fort Wayne. Ind..... 100 ue -“ 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn....... 700,000 25 140 148 
Hempstead, L. I...., 25,000 100 bie — 
Jersey City ........ ... 386,000 20 120 130 
Jamaica, L, I......... 25,000 100... — 
Jacksonville, Ill...... 120,000 50 8&2 ue 
Lewistown Maine... 400,000 100 70 80 
ee i 60,000 100 — is 
Bonds 30,000 90 
Laclede St Louis Mo. 1,200,000 100 —— 75 
Long Brancb......... 20 «430 40 
New Haven, Conn... 25 136 152 
Peoples, Jersey City oo 80 
* Bds. 95 
Peoples of Albany... 650,000 100 10 17 
wi Bonds 350,000 1000 -- - 
Peoples of Baltimore 25 44 48 
" Bonds.... 106 — 
Plainfield, N. J....... 80,000 100 —- 105 
Perth Amboy ......... 25 —- 95 
Rochester. N. Y...... 100 §=50 60 
Woonsocket, R. I.... 150,000 100 95 eR 
Halifax N.S........... 400,000 40 148 150 
Hamilton, Ontario... 150,000. 40 1174 
San Francisco Gas- 
Co., 8. Fr'isco Cal. 95 95 
Pittsfield, Maas....... 120 180 
Rondout & Kingston 75 80 


The Citizens of Newark has paid its quarterly divi- 
dend of 2 percent. Brooklyn Gas Co. paid a divi- 
dend of 5 per cent. Jan. 1. The Central paid its 
semi-annual dividend of 3 per cent. 

100 -_— of Manhattan gas stock sold at auction 
at 1554. 
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To Gas Companies. 


A Practical Gas Engineer, 


having 20 years experience in the manufacturing of gas in 
| all the different branches, and in building or remodeling of 


BARTLETT, ROBBING & CO, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES, 





| MANUFACTURERS OF ALL DESCRIPTIONS 
| OF GAS APPARATUS, 
| 


WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. Corre- 
spondence solicited. 4@7-ly 


WANTED. 


EMPLOYMENT WITH A GAS COMPANY, 
Large or small works, in any part of the United States, by a 
man who has had 15 years experience in gas making, and is 
a thorough mechanic in all branches of the business—com- 
petent to take charge, if required. Will engage on reasona- 
ble terms. Best of references, Address, 
GAS MAN, 226 South Third St. Brooklyn, E. D. 


~ TO COAL GAS COMPANIES. — 


WANTED—TO LEASE— 


THE AMMONIACAL LIQUOR OF A WORKS 
CARBONIZING 16,000 TO 30,000 TONS 


OF COAL PER YEAR. 


We also fit up a Very Cheap Plant for Gas Com- 
panies, to make up their own Liquor, and supply first-class 
men to run them, 


Gur Plant turns out the Best Quality of 
Ammonia at Less Cost than any other now 
in use. 
% WOOD & CO., 
AMMONIA MANUFACTURERS, 


469-4 TORONTO, CANADA, 


WANTED---TO LEASE. 


AN ENGINEER OF 2 YEARS EX&ERIENCE AS A 
BUILDER AND MANAGER, 








DESIRES TO LEASE A GAS WORKS 
For a term of years. Works must be of sufficient capacity to 
a'low a fair compensation for money expended in necessary 
improvements and time spent in running them. 
Please state in answer size of works, capacity of holder, 
size and length of street mains, cost of coal at works, number 
| of screet lamps in use and their price per year, date of con- 
| struction of works, and any other information that may seem 
| consistent. Please address R. H. GARDNER, 
463 2m. Care AM. Gas-LIGAT JOURNAL. 





Dutee’s Improved Gas Screen. 


19 TREMONT ROW, BOSTON, MASS. 


JAMES P. MAHAN, Treasurer. 








KINC’S TREATISE 


COAL GAS. 


Bound in Cloth. 








Vol. I. 


| gas works, desires an engagement with a company consum- | 
ing 100,000 cubic feet and upward per 24 hours. 
| references furnished, 


| 


First-class 


For further paiticulars inquire at office GaS-LIGHT JOURNAL. 


PRICE, $10. 


A. M. CALLENDER & C@., 42 Pine Street, N Y, 
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SILENT GAS ENGINE. 


Always Ready to be Started, and to give at once Full Power. 





THE NEW OTTO SILENT GAS 


NO STEAM TO MAKE OR MAINTAIN, 
NO COAL, NO ASHES, NO DIRT. 


NO FIRE, NO DANGER, NO EXTRA INSURANCE, 


NO GAUGES, NO PUMPS, NO LEAKGAXKS, 





ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING, LITTLE WHILE 


KUNNING WITHOUT DOING WORK, AND WHILE 


WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPOKTION TO THE POWER 
DEVELOPED. 

SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P. 
LARGER SIZES TO ORDER. 


ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 


houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And nseful generally for all work of small stationary steam engines. 


atité minimum with a gas engine. 


For particulars, prices, etc., apply to 


Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


SCHLEICHER, SCHUMM & CO., 


3045 Chestnut Street. Philadelphia. 





- NEWCASTLE AND PROVINCIAL GAS COALS. 





THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEWCASTLE COAL 


ALSO FOR THE BEST QUALITIES OF 


(NEW PELTON), 


Pade ¥ oN ores CPA COAT. 


DELIVERED AT ANY PORT IN THE UNITED STATES. 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. 


These coals will yield in practical use fully 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


AMES D. 
. SEAVER 


ERKIUNS. 
NS. 


We would respectfully 
call attention to a pam- 
phlet which we have pub- 
lished for distribution 
among gas consumers, in 
the expectation of in- 
creasing the Gas Con- 
sumption, by answering 
the questions most often 
asked over the counter, 
as well as for introducing 


PERKINS & CO. 


the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 

We 


order, feeling sure that a 


would solicit an 
promotion of knowledge 
among the public gene- 
rally of the ease and com- 
fort of Gas, in its many 
uses, will increase the de- 
mand, and largely repay 
the small cost of distribu- 


45 SOUTH STREET, NEW YORK 


tion. We will print with 
your imprint, and with 
such alterations as you 
may wish, in any quantity 


at the following rates: 
500 


1000 . 
2000 


S20 

35 

60 
Single copies 10 cents. 


Copies furnished trom 
‘this Office direct. 
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FARMER’S PATENT BYE-PASS DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND GENERAL GAS“ ENCINEER, 


ROOMS 87, 89, 


WILLIAM. FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. 
the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 

the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 
gent for the FOULIS HYDRAULIC MACHINE for Drawing 
vent for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


PATENTEE 
EXBHAUSTER (Screw Propeller) for Gas or Air, and Condensation. 


and Estimates foz 
Havi ing li ade 
Sole A 

Sole Ag 


HYDR 
Napl A 


for Scrub 


AULIC MAIN for Reducing Pressure on Re 


ll 






sand W: <0 Etc. 


etted “oe Economizing Space and Building Material. 
REFERS BY 
Profes B. SILLIMAN, New Haven, Conn, 
GEN. CBAS. RooME, President Manhattan Gas- -Light Company, N. Y. 
GEN. A. HICKENLOOPER, President Cincinnati Gas-Light Co., Cincinatti, Ohio, | 
A. W. BENSON, President Brooklyn Gas- -Light Company, Brooklyn, N. Y. 


C. CEFRORER. 


Manufacturer of 


GAS BURNERS, 
GAS HEATING AND COOF ING APPARATUS, 


FITTERS’ PROVING APPARATUS. ETC. 
No. 248 North Kighth Street, ss 


—_—— 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRIN(TY BUILDING 


ROOM 89 111 BROADWAY. 


91, 111 BROADWAY, 


00 








and Charging Retorts. 





OF 


storts, 


NEW YORK. 


Will furnish Specificatious, Drawings, 


THE FOLLOWING INVENTIONS. 
DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
ZIGZAG SCRUBBERS for Naphthalizing the Gas and Removin 
BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. 
MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts. 


‘the Tar, Ammonia, and 
SELF-ACTING WATER DISTRIBUTOR 
TOWER SCRUBBERS (Jack- 


DUPLEX CENTRE SEAL for Keeping all the Boxes in a set continuously in action. 





How to Burn Gas, | 


Under this title a neat little book has been is- 
sued containing the paper of Mr. Jas. Somerville, 
as read at the last meeting at Cincinnati, together | 
with a table, taken from Prof. Chandler’s lecture 
| showing the loss of light resulting from the use of 
shades, etc., of different kinds of glass, 

The book is intended for sale to Gas Compa- 


| nies to distribute gratuitously among consumers. 
| . . . 
If Gas Companies can induce their consumers to 


use better burners and shades, one-half of the 
fault-finding will cease. 


The price is $10 per thousand. Orders may 
be sent to the office of this Journal. 





JOURNAL des USINES a GAZ. 


ORGANE DE LA 


Societe Technique de L? Industrie du Gaz en France. 


ISSUED ON THE 5ra OF EACH MONTH. 





MESSRS. SERVIER, MONNIER. AND 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 


RELATING TO GAS MAN 


Subscriptions Received at this Oftice, 


ROUGET, EDITORS AND MANAGERS. 


OFACTURE IN FRANCE. 


Price, Post-paid, $3.50 Per Annum, 





PERMISSION TO THE FOLLOWING GENTLEMEN. 


D. HosTerrer, President Pittsburgh Gas-Light Co., Pittsburgh, Pm 
Cc, VANDERVOORT SMITH, Eugineer Manhattan Gas- 1 

8S. L. HusTep, President ‘Laclede Gas-Light Company, St. Louis, Mo. , 
E. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N, J. 


ight Company, N. Y. 


"MITCHELL, VANCE & CO. 


Manufacturers of 


CHANDELIERS ! 


And Every Description o7 
GAS FIXTURES, 
Also Manufacturers of 
| Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 
836 DROADWAY. 


NEW YORE 
Special designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


Salesroom, 


ADVANTAGES OF THE STRAP FILE. _ 
ist. It is simple, strong, and easily used. 

2nd. Preserves papers without punching holes. 

3rd. Will always lie flat open. 

4th. Allows any paper on file to be taken off, with- 
out disturbing the others. 

We will furnish to our subgcribers this important 
article for preserving in a convenient form, the num- 
bers of the Journal as it is issued at the very low 
price of $1.25. Sent either by Express or Mail, as 
directed. 

By mail the postage will be 20 cents, which will be 
added to the price of the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine Street, Boom 18, } New York. 


THE AMERICAN 
GAS-LIGHT JOURNAL. 


Three dollars. 








PER*ANNUM. 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raiiroad or navigation. on most favor 
allie terms, 





General Office—89 Wood Street, 
PITTSBURGH, PA. 
120 Water Street, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
4. CARNEGIS, Vice-President. 
W. P. DE ARMIT, Treasurer. 
“HOMAS AXWORTHY. Agent 
351-19 at Cleveland, Ohio, 


Brareh Office— 


THE NEWBURGH 


Orrei Coai Company, 


Miner at Newburg, Preston County, W. Va 

Con. pany’s Office, No. 52 8. Gay Street, B altimore, Ma, 

C. OLIVER O'DONNELL, Pres’t, CHAS. MACKALL, Sec'y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
Market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies inthe United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light 
Companies of Brooklyn, N. Y'; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas L ight Com- 
pany, Providence, R. I. 

Best dry coals shipped from Locust Point, wharves, and 
prompt att2rtion given to orders for chartering of vessels, 

224-1ly b 





THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 
To Gas Light Companies throughout the country. 


Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in a County, West Virginia. 

Wharvesa Locust Point ’ 
Compaty’s Office, 15 German st., ¢ B#ltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 

*,* Re ‘erence to them ig requested. : 204-, 


TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEHST VA. 
Company’s Office, 52 S. Gay St., Baltimore, 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoINT—Baltimore, Md. 








This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing;power of over 16 candles. Forty bushels of very supcrio 
Coke, with little Ash and scarcely any clinker id-iy 


FORT PITT CAS COAL 


This Cempany is prepared to supply any amount of their 
Celebrated Gas Coal 
@ll points reached by rail or lake throughout the West 
THE FORT PITT COAL COMPANY, 
OFFICE 337 LIBERTY STREET, 
4#4-1y PITYSBUKGH PA, 





GAS OALS. 


THE 


PENN GAS COAL COMPAS Y 


OFFER 


THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES 


——(),J—__—— 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Static 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFF 
No. 11 Merchants Exchange, Phil’a. 


ICES 
90 Wali Street, New York. 


PLACES OF SHIPMEN 


Pennsylvania Railroad, Pier No. 


2 (Lower Side 


Greenwich Wharves, Delaware Rive r 
366-Ly Pier No. 1 (Lower Side), South Ambov, N, Be 











CANNELTON C 


OF WEST 


— for sale the following — from their ¢ 
rina ‘livered at RICHMOND, Va.: 


CANNELTON 


acknowledged to be the most valusble ENRICHER prodn 


IKE 32 bushel 3, of 1 quality. 


ubie feet of GAS of 64°54 CANDLE POWER; 


ee eee 


OAL C OMP ANY 


VIRGINIA. 


Jolliery at CANNELTON, Kanawha County West Vir 


CANNEL, 


ed in this canniry, a gross ton yielding) .O0,000 


CANREDLDTON © AKING COAL. 


MAXIMUM YIELD, 
—gave 16 14-100 Candle- Rue. 


5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 enbic feet per Ib 


COKE, of very tine quality—1453 ponnds produced from one ton of coal 


J. TATNAL 


L LEA, Treasurer, P. O. Box 1747 Philade Ip hia. 


(PERKINS & CO., 45 Sonth Street,N. Y. ; 
SALES AGENTS - DANIEL W. JOB & C&., 91 State Street, Boston, 
(H. W. BENEDICT & SON, New Have: 


PERKINS & CoO., 





A5 SOUTH STREET, 


ms X. 


IMPORTERS AND AGENTS FOR THE SALT OF 


AMERICAN, 


PROVINCIAL, 


GAS COALS 


JAMES D. wlemeno nm 


and ENGLISH 


AND CANNEL. 


F, SEAVERNS, 





OHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 


FOR THE SALE 


AL 


CANNEL, 


OF THE SUPERIOR 


GAS COALS, 


So, 


SPLINT, 


From the Kanawha and New River Regions, o 


Cc. B. ORCUTT, Secretary. } 
J. J. GORDON, Sales Agent.’ 


and STEAM COALS. 


n the Line of the Chesapeake and Ohio Railway. 


sOFFICE No. 7 WALL ST., 


NEW YORK 
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M‘NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST. IBON PIPES 





~ DAV ID : 8. 3. BROW N,' Pre sic ie~ 
BEN, JAMIN CHEW, Tre asure : 


AMES P. MIC HELLON, Secretary, 


a ILLIAM SEXTON, Supe rintendent. 


LER sy, 9 nN. de 


G) 








Castlron Gas Wale rigs sop Vales Tit Aira ctl WG, 


Office No - 6 North Sev enth Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY «0 MACHINE CO,,| © 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 








Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


iH. R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 


MANUFACTURERS : 
OFFICE AND WORKS—CARROLL, PIKE, 
AND WILKINS STREETS, 
PITTSBURGH, PA 


— 
WM. SMITH, 
Manufacturer of all kinds of GAS and WATER PIPE | 
BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTING S USED AT GAS AND 
WATER WORKS, 


436-1 


OF 


UAST IRON GAS & WATER PIPE, 


RANCH CASTINGS, LAMP POSTS, Etc. | 
(Pipe from three inch and upwards cast vertically in 12 feet 
lengths.) 
HEAVY AND LIGHT CASTINGS OF ALL Sans. | 
DAILY CAPACITY 125 TONS. 

62 Our Works connect direct with eleven railroads centers le 
ing in this city, giving us unequalled facilities for shipping to | 
all points, at the lowest rates freight 


SMALLMAN 








Ff sa FITTINGS FOR GAS 





R. D. WOOD & CO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 


=) 


Werks, ISth, (9th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes froia 8-inen and upwards cast tn 12 ft. lengths. 
t@#” Sond for Circular ana Price List, 





ae y “EI =F we 


8 


genGEN IRON WORK. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
Office 112 Leonard Street, i < 





S. DECATUR SMITH, 


CAST IRON GAS S WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immedinte delivery. 

AND WATER MAINS. gs 








CATHEL’S 


CAS CONSUMERS 
MANUEL, 





Ye offer special inducements to parties wishing to pur- 
| chase. iy Pipe is Smooth, regular in weights, and cast ver- 
cally. 


— B.—Pipe from 8 inch and upwards, cast in 12-ft. lengths. 
| &@” SEND FOR CIRCULAR AND PRICE LIST. ~ 


Enables every Gas Consumer to ascertain at a glance, with- 


| ont any previous knowledge of the Gas Meter, the quantity 


and money value of the Gas consumed. Aiso the best method 
| of obtaining from Gas the largest amount of its light. 
It will be tu the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
| venting complaints arising from their want of knowiedge in 
regard to the registration of their meters. For sale by 
A. M. CALLENDER & CO., 


| 42 Pine Street, New York Koom 18. 
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MURRAY & BAKER, 
Practical Builders, 


And Contractors forthe Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST | 


IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU - 
TION OF COAL GAS, 
§@~ WORKS AT THE RAILWAY DEPOTS, 
FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, ‘‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifieys, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray 1s a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personaliy upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 

zes our dealings, 

We would respectfully inviie Western men to call and see 
ouy patterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 








GEO. STACEY. HENRY RANSHAW. WM. STACEY, 


GEO. STACEY & CoO, 
MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 


Cast and Wrought Iron Work 
Used In the Erection of Gas and Coal Oil Works. 





Foundry on MILL STREET; Nos. 33, 35, 37 and 39, 
Office and Wrought Iron Workson RAMSAY STREET Cin- 


cinnati, Ohio. 
REFERENCE. 


Cincinnati Gas-Light Co. Baton Rouge, La., Gas uo. 
Indianopolis Gas Co. Saginaw, Mich., Gas Co, 
Dayton, O., Gaslight Co, Oshkosh, Wis., Gas Co, 
Covington, Ky., Gas Co. Peoria, lil., Gas Co. 
Springtield, O., ‘Gas Co. Quincy y, Ill, Gas Co. 
Terre Haute, Ind., Gas Co, ( ‘hampaign, Ills., Gas Co, 
Madison, Ind., Gas Co. Carlinville, Ill., Gas Co. 
Kansas ¢é ity, Mo., Gas Co, Bowling Gree n, Ky., Gas ort 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co, 
Burlington, lowa, Gas Co. Vicksburg, Miss.. Gas Co 
Nashville, Tenn., Gas Co, Denver City, Gii., Gas ce, 


R. T. Coverdale, Ring’r Cracianatt, and othera 








BROWN & OWEN, 


MANUFACTURERS OF} 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies 


Particular attention given to the alterations of old works. 
Estimates and Drawings furnished. 
Address all communications to 


N. W. Cor. 12th and Noble Streets, 


420-ly PHILADELPHIA. 











HERRING & FLOYD, 


| Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 


BENDS and BRANCHES 


of all sizes and description. 





FLOYD’S PATENT 
MALLEABLE RETORT LID. 





SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 


SELLER’S CEMENT 
for stopping leaks in Retorts, 
GAS GOVERNORS, 


and everything ccnnected with well regulated Gas Works, at 
low price, and in complete order. 
N.B.—STOP VALVES from three to thirty inches— 
very low prices, 


SILAS C. HERRING. 


JAMES R. FLOYD. 





CONTINENT 


Gti : 
BE} | 


‘GASHOL DERS OF ANY MAGNITUDE. 


NATIONAL GOAL GAS COMPENY. | 


320 Broadway, N. Y., Rooms 50, 51 & 52 


Elevator on Pearl Street. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential improvements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making “‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is au established success. More than One 
Hundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 


| economy both to the manufacturer and consumer, it is supe- 
| rior to any gar made by the old, or any other method. 


Our process is not intermittent but continuous, The steam 


| and the oil are admitted into the retorts by gauge cocks, and 
| run for days without change. All the materials required, 


besides the steam, are 17 lbs. of Anthracite coal and abcut 
3% gallons of Petroleum or Naphtha, per 1000 feet of bril- 


| lant gas, 


Rights for sale. Inquire of the President. 











MACKENZIE & SAYRE MANFG CO., 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for making Illuminating 


Gas from Ordinary Gas Coals, enriched with 


Cannel or Oil. Also, Mackenzies Process for 


Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Etc. Also, 


P. W. 


434—17 


Mackenzie’s New Engine and Boiler. 





1842, DEILY & FOWLER 1878. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


‘MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WI1ITH CAS7 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders 
since 1868 : 
Lancaster, Pa. 
Williamsport, Pa. Franklin, Ind 
Bristol, Pa. Jacksonville, 1. (2) 
Catasaqua, Pa. Joliet, Il. 

Kittanning, Pa. Lawrence, Kansas, 
Hazelton, Pa. Jefferson City, e O, La 
Freeport. Ba. Algiers, N. O., 
Huntingdon, Pa. Kalamazoo, Mich 


Barnesville, 0. 


Pittston, Pa. Buffalo, N. 
Bethlehem §). Pa. | Ogdensburg, N. ¥, 
Sharon, Pa. Waverly, 3 


‘i # 
Little Fails, N. ¥e 
Penn Yann, N. Y 


Canten, Pa. 
Annapolis, Ma. 
Parkersburg, Wes, Watkins, N. Y. 
Lynchburg, Va Gloucester, N. J. 
Youngstown, O | Salem, N.J. 
Steubenville, O, Mount Holly, N. J 
Zanesville, O. Piainfield, N 


Mansfield, O. Englewood, N. J 
Marion, O. Dover, Del. 

Belleaire, O, ittsfleld, Mass. 
Athens, O, Meriden Conn- 





AL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 


| JESSE W STARR & SON, 


‘Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATI'S FOR GAS 
WORKS, 


Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


-|Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 
With cast iron guide and suspension frame GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1\ to 
48 INCHES DIAMETER, for WATER orGAS. Street Main con- 
nections, such aS BRANCHES, BENDS, Drips, SLEEVES, etc. 
STOr VALVES, from 3 to 30 inches, for both Water and 
Gas. 


Wrought lron Work. 


Allthe Smitn and Set Iron work required in and about 
| Gas Works. 226 -tf£ 
| JBSSR STA JkgsE 'W Starr, JR, 
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pler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of oinles | 


CAUTIER & co.. 
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IMPROVED GAS EXHAUSTER; 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
8. S. TOWNSEND, General Agent, g Cortlandt st. NEW YORK 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. / 
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ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 





‘eguiring care or attention, is external and easily accessible, All changes, adjustments, and repairs are made from the outside 
} h practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
Le most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 

ers and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
.sses and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. F 
‘atalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. oH. & F. M. ROOTS. 
LACLEDE | MANHATTAN 











j 
CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
AND ESSEX sTREETs, GAS RETORT WORKS RETORT WORKS. 
‘EM KV VIVY r CHELTENHAM, MO. ADAM WEBER, 
Si } . i i } 9 J. Hand and Machine made Retorts and Settings, Superior | (Successor to MAURER & WEBER.) 
\NUFACTURERS OF Fire Bricks for Siemans Gas and Glass Furnace, Bricks PROPRIETOR. 


and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace | , 
| and Cupola nol Ete , | @fficc and Works, 15th Street, Avenue C, 


EUs) Pai ntiha MIiiloe | Manufactures of 
Gas ] Retorts, Fire Bricks and Tiles | FIRE BRICK AND TILES, 











‘am co of all shapes and sizes. Pe St 
be IL! sppnicg Tiles, | Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer | Of all shapes and sizes, 
Pipe, Etc. FIRE MORTAR, CLAY AND SAND. 
_ -: 901 Pine Street, St. Louis, Mo. |g Articles of every description made to order at short 
A U tame LUCC. c. 642— 1 notice, . pha pst. 
f lam a | . —— 4 
ae ° Briok ane | oc Wots: Established 1864 yt 
: Barrels, | LOCKPORT, PA. “5 esltEe SUZ. MT. SAVAGE JUNCTION. MD, 


it | CARDNER BROTHERS, 


Cc, E,. GREGORY 


klyn ( lay Retort. Manufacturers of Glay Gas Retorts and Retort Settings 


“STANDARD SAVAGE” 
sRIC WORKS. | Fire trick, Tile rer Kurnace Blocks, 


Br: ks, Gas House N 
De a inand Mine ded D 


‘hy Rashard a ms Agent for New England, MINERS AND SHIPPERS OF FIRE CLAY. 






@rookiys, N: Tome, NO, $8 Van Dyke C,H, SPRAGUE, | P 
86 Stete Street. Boston, g OFFIC‘ No.4876 PENN AV'E., PITTSBURGH,PA. 
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CAST IRON PIPE oorrwn L 


PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tho cost of Manufacturing, and desire to give our Customers the benefit at the following 


[REDUCED RATES: 
No. 1 cuts 3,4 and 6 inch Pipe STS 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12 in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 380inch Pipe, $275 
No. 5 cuts 36 inch Pipe, $30 


For larger sizes Special Contracts 


will be made. 


e ~ - a ra 2 
It will cut a Continuous Line of Pipe in a Trench or Building 
As well as loose Cast or Wrought Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


° o 2 CH PIPE have been furnished the Manhattan and New York Gas Light Companies; also for cutting 12, 20, and 30 
inch Pipe to the Basten Seite Onuseas The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas Comp: unies, 
ults. Address 
- yt 5 WOOD, Syracuse, Now —— " BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, ‘No. 744 Greenwich street, N. Y. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 


ee 4 ~ ong Reroers | LUDLOW 
aa " Valve Manf’s Co 
FIRE BRICK, g Co., 
Retort Fittings, OFFICE AND WORKS 
93S to 954 River Street and 67 to 83 Vail Ave. 
ie ‘FURNACE & CUPOLA LININGS | 
UF EVERY DESORIPTION.2 


Sawer Pipe and Drain Tile. 


. | inside screws, Indicator etc.) for Gas, Water and Steam— 
FINEST QUALITY GLASS HOUSE ¢ ihe: ODN 
POT CLAY A SPECIALTY. HYDRAULIC MAIN DIP REGULATORS. 


, = ST. LOUIS. | ALSO 
THROUGH ¢ C: SARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS, | FIRE HYDRANTS 


= ——— _—— 


Established in 1845. 


BD RMELOCHER & SONS, | 


Office Foot of Houston Street, E. R., N. Y. 


GAS RETORTS, TILES and FIRE BRICK 


OF all Shapes and Sizes. 


FIRE MORTAR, GLAY and SAND. 


ARTICLES OF EVERY se vasnesiahoae: MADE TO ORDER AT THE imieessinmadi NOTICE. 





TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate 4 inch to 36 inch—outside and 


9165Market STreet, 











| 
| 
| 
| 


REFERENCES FURNISHED, 
SEND FOR CIRCULARS. 





~BORGNER & O'BRIEN, 


[MANUFACTURERS OF 


Clay Gas Retorts and Retort Settings, Fire Bricks, Tiles, Etc. 


TWENTY-THIRD STREET BELOW VINE—PHILADELPHIA, 


18 Years Practical Experience, GasTHOUSE Woxas a vpectulty 
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HAVE DECREED AN 


HARRIS, 
12thand Brown Sts., Philadelphia, a 


FOR THE FOLLOWING REASONS : 


AWARD TO 





INTERNATIONAL--1876--EXHIBITION. 


The U. S. Centennial Commission 


GRIFFIN & CO., 


and 49 Dey St., N. Y., OU. S, A., 





The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the [use of the MANUFACTURE OF GAS, to those for the use of 


the ORDINARY CONSUMER. 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


GROUP JUDGES. 
AMERICAN. | 

Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, 

ington, D. O. 

Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y° | 

Pror. J. E. HILGARD, Washington, D. C. 

Pror. J. C. WATSUN, Ann Arbor, Michigan. 

‘FJENERAL HENRY K. OLIVER, Salem, Massachusetts. 

GEORGE F. BRISTOW, New York. 


Wash- | 


The Instrnments are WELL MADE, RELIABLE as to INDICATION, and embody a number {of ‘sundry improvements which, 


J. R. HAWLEY, 
President. 


FOREIGN. 


“ $m WILLIAM THOMSON, LL.D., D.O.L., F.R.S., Great Britain. 
JUL. SCHIEDMAYER, Germany. 
Mr. E. LEVASSEUR, France. 
P. F. KUPKA, Austria. 
EDW. FAVRE PERRET, Switzerland. 








SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y‘ 
BUILDERS OF] 


Machinery and Apparatus for Gas Works. 


Compen- 
Boilers, Pumps 


Districts. 


Steam Engines, 


Pipes, Tees, and Bends. 
Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


Mackenzie's Patent ROTARY GAS EXHAUS'ER, STEAM JET EXHAUSTER and CONDENSER, WASH- 
, By-Passes, Pressure and Vacuum Gauges. 


ERS and SCRUBBERS. 
Isnett’s AUTOMATIC STREET PRESSURE GOVERNOR, Pressure Regalator for High 


aators, Governors 


Macxrenziz and Ispet.u’s Parent DEODORIZING PROCESS. 
aud Heaters. 


Ispety’s Parent GAS and WATER STOP VALVES. 


PLANS, DRAWINGS and SPECIFICATIONS furnished. 


Send for Prices and Information. 


G. G. PORTER, President. 





CHARLES W. ISBELL, Secretary. 





SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 
and others interested in the topics treated of, the fol: 
lowing Books, at prices named : 





GAS MANUFACTURE, by WILLIAM RIcHARDS, 4 to, 
with numerous Engravings and Plates, in Cloth bind- 
ing. $12. 

INSTRUCTIONS FOR THI}: MANAGEWENT 
OF GAS WORKS, by W. C. HOLMES. 8 vo- Cloth 
$1.50 

ANALYSIS, TECHNICAL VALUATION, PU- 
RIFICATION and USE OF COAL GAS, by 
Rev. W. R. BowpitTcH, M. A., with Engravings. 8 vo 
Cloth, $4.50. 

NEWBIGGINS HAND BOOK, by THoMAS NEwBIG- 
an, C. E, $3.75. 

GAS CONSUMERS HAND BOOK, by Wm. Rica- 
ARDS. C. E. 18 mo, Sewed. 20 Cents, 

GAS CONSUMERS MANUAL, by E. 8. CATHELS, C.E 
10 Cents. 

PRACTICAL TREATISE ON HEAT, by THomAs 
Box. Second edition. $5. 

AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OweEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 

A PRACTICAL TREATISE ON ELECTRIC 
LIGHTING, by H'rrpoLyTe FonTAINeE. Translated 
from the French by Paget Higgs, LL.D., Assoc. Inst. 
C.E. $3. 

GAS vs. ELECTRIC LIGHT. Electric Lighting: its 
State and Progress, and its probable influence upon the 
Gas interests, By JoHN T. SPRAGUE. S8vO0., Paper, 40 
cents, mail-free. 

The above will be forwarded by Express. upon receipt of 
price. 

We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 

All remittances must be made by Check, Draft, or Post Office 


Money Order. 
Ae M, CALLENDER & CO., 


Room 18, No, 42, Pine Street, N. Y. 


THE LOWE GAS PROCEDD. 


S. A. STEVENS & CO, 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSF, 
P. O. Box 1110, NEW YORK. 





AND 


400 20 Watxvt Steert, Pa4apELpHia 
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T. C. HOPPER, Pres’t and Gen’! Sup’t. WM. H. HOPPER, Vice Pres’t. WM. N. MILSTED, Treas. WM. H. DOWN, Secy 


AMERICAN METER COMPANY, 


NEW YORK AND PHILADELPHIA. 


AGENTS FOR SALE OF 


SUGG’S LARGE ARGAND BURNERS. 


These Burners are specially adapted for lighting large spaces, as Dining Rooms, Halls, | white and steady light. BURNER WITH Four RINGS, giving a very powerful and brilliant 
Shops, Stores, Warehouses, or for Wharves, Harbor and Signal Lights, Clock Towers, etc. | light. TrepLe RING or T.'T.T. Burner, giving a light equal to 120 candles, consuming about 
The light given is soft, yet brilliant, the greatest possible amount of light being obtained from | 30 feet of gas only. This is the same Burner as used by Prof. Morton in his lecture at 


sinallest consumpcton of gas, These Burners are made in four sizes, as follows :—DouBLE N. | Steven’s Institute, Hoboken, N. J., Oct. 17,1878. Four RING Burner, on which Mr. Sugg is 
Burner, with donble flame, giving a light equal to Sv standard sperm candles; consuming | at present experimenting. The brilliancy and illuminating power of this Burner surpasses 
about 16 feet of gas only, It will burn any quality of gas from 12 to 50 candles, with a very | any gas burver yet produced, 469-4, 
eee — — — en a Sawa ee ee ee ————— ne ————— 
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HELME & McILHENNY. | 


Successors to Harris & Brother. 


HARRIS, 


ESTABLISHED 1848. 


PBRAGQTIOAL GAs WETERE WANVUPAGLZURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dr ' Gas Meters, Station Meters, Experimental Meters, Meter ProVers, Centre Seals, Governors, 
Pressure Registers, In icators, Photometers, and all kinds of Gas aga Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of alt 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WILLIAM HELME. 


WASHINGTON HARRIS. JOHN MoILHENNY. 








WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Metere, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘lest Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the onIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and all apparatus connected with the business. 


All work guaranteed first class in every particular, and orders filled promptly. 


Portland Cement, 


THE PLUMBER Roman Cement, 


— Keene’s Cement, 


, . Qananan ' Sellurs Gas Cement. 

SANITARY ENGINEER. *SccCo! 
mentee ‘ ‘ Silica Fire Brick. 

IMPORTERS, 


S. L. MERCHANT & CO., 


53 proadway, New York, 


Just below Trinity Church. 344-ly 
st” Remit 10 cents postage for “‘ Practical Treatise on 
Cement.” 


NOW READY AND FOR SALE, 


FODELL’S 
This Paper aims to enlighten the public on all SANITARY SUBJECTS. Its Editorials are written for H 
the average House-holder. The Technical Articles are for the Engineer, Architect, and Mechanic. So far System of Bookkeeping 


as it treats of Gas-Lighting, it aims to throw light where many other journals think it to their interest to FOR GAS COMPANIES, 
mislead and epread darkness. Price $5, which should be sent either in Check, P. O. Order 
Among its regular contributors are Pror. HENRY MORTON, Pu.D., Prest. Stevens Institute of | or itegistered Letter. 
Technology; F. 8. PHILBRICK, ©. E., Boston ; ROBT. BRIGGS, 0. E., Philadelphia; Con. GEO. E. Biank Books, with printed headings and forms on this sys- 
WARING, Sanitary Engineer, Newport, R. I.; T. O';CONOR SLOANE, Pu.D. ; and other able Specialists, | tem, wil be supplied to Gas Companies, by applying to W. P. 
SreciMEN Copi#zs SENT Free ON APPLICATION. FoDELL l’ailadelphia, or 
THE PLUMBER & SANITARY ENGINEER, 
P. O. Box 3037. 140 WILLIAM STREET, New York. | 


CHAS. F. WINGATE, Editor. 


DEVOTED TO THE DISCUSSION OF QUESTIONS OF 





SANITARY ENGINEERING, WATER SUPPLY, DRAINAGE, HEATING, AND LIGHTING. 


Published Monthly at $1.50 Per Annum. 


A M. CALULENDEK & CO 
OMics GA&-LIGHT JOURNAL, 42 Pine St., N. Y. 
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CHARLES F. DIETERICH’S ( 
RAIGSHN BRATOR FURNACE 
FOR HEATING BENCHES OF RETORTS. 
CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. q 
; 
‘ 
Ww ; i Pt 
Za 
These Furnaces have been in operation at the works of the People’s Gas- 
Light Company, Baltimore, since June, 1878, and all the benches in use ; 
at the present time at the above works are heated by this system, t 
WHICH EFFECTS A SAVING OF 33 PER CENT. IN THE 4 
NUMBER OF RETORTS REQUIRED for making a given quantity : 


of gas per day. 


A charge which ordinarily requires four hours IS THOROUGHLY | 
BURNED OFF IN THREE HOURS, and the amount of coke used f 
does not exceed 33 per cent. of coke made. 

The patentee is now prepared to furnish plans, detailed drawings, and full 
directions for construction to those desiring to purchase. For full particu- 
lars apply to either 

CHAS. F. DIETERICH, Eng’r Peoples Cas-Lt. Co., 
BALTIMORE, MD. 


2 POTEET 9 Ra 5 ate detrei HTING 


WILLIAM FARMER, HENRY J. DAVIDSON, 
1/1 Broadway, N. Y. " 231 Broadway N. Y. 





